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Editorial Notes. 


THE publishers of Discovery were honoured last month 
by a message of congratulation from the King. The 
occasion was their jubilee dinner, attended by five 
hundred guests, at which our Trustees were represented 
by Professor R. S. Conway. The British press is 
distinguished from many forms of private enterprise 
by the recognition that it is an essential public service. 
This special position has long been acknowledged 
in the Courts of Law, was 
repeatedly affirmed during 
the War, and is now 
graciously attested by the 
highest authority in the 
land. His Majesty's 
telegram sent in reply to a 
loyal message from the 
chairman of Benn Brothers 


Dondon 


is a landmark in the history 
of journalism. It gives the 
best of all sanctions to the 
claim of the scientific and 
trade press to _ national 
status. Not all of our 
readers will be aware that 
every week the principal 
trades of the country are 


provided with _ technical 
journals often three 
hundred pages in size. It 
was in 1880 that John 
Williams Benn founded the 


trade. 


Co Sir Ernest Benn 
Great Central thotel 


The King is interested to bear that 
to-day you are commemorating tbe 
fiftieth anniversary of your firm, and 
that on this auspicious occasion repre= 
scntatives of So many important trades 
are joining in the celebration. 
commanded to convey fo all present the 
sincere thanks of bis Majesty for their 
message of loval geeeting and fo cx= 
press the bope tbat every success may 
attend the efforts of your publishing expert and the general 
bouse for the development of British 


(Signed) Clive UWligram. 
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Cabinet Maker, which to-day heads a list of fourteen 
journals that are celebrating its jubilee. These 
publishing activities have covered a period of unprece- 
dented development in industry. The rise of gas and 
electric lighting, of aeronautics and of industrial 
chemistry are among the events that have given it a 
unique interest. 
* K *K * * 

Trade journals in their persistent advocacy of 
research have provided a stimulus of the utmost 
importance to progress. Instances could be cited to 
show that most inventions are discussed in their pages 
before the commercial stage is reached, and_ before 
the results are made public in the newspapers. The 
possibilities of science applied to industry have been 
widely appreciated only in recent years, and obsolete 
methods still prevail in certain quarters. This matter 
is referred to in a new report of the Department of 
Scientific and Industrial Research, reviewed on another 
page. Visits to the headquarters and laboratories 

of research associations 

have provided encouraging 

Sandringbam evidence, but “there is 
feb. 1, 1930 still too big a gap between 
the completion of a 
successful investigation and 
the application of its results 
in practice.’ The remedy 
lies in the publication of 
results in a manner which 
can be readily understood 
by manufacturers, and it is 
2 am to the efforts of the trade 
: journals in this direction 
that the improved outlook 
is very largely due. 
Discovery forms a_ link 
between the _ technical 
reader, and apart from 
‘pride of family" it has 
therefore a special interest 
in trade journalism. Next 
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month we shall commemorate the publishers’ jubilee 
with an enlarged issue, and some account of the 
scientific achievements of fifty years will appear in 
our pages. One instance may be mentioned here. 
It was in 1893 that Oliver Heaviside contributed to 
the Electrician (now owned by Benn Brothers) his 
epoch-making articles on the electromagnetic theory, 
which may be said to have laid the foundations of 
long-distance telephony. 
* * * * * 

We have just received from Professor Field of 
Princeton University, U.S.A., the final plans of an 
international expedition to the Bahama Islands, which 
will work under his direction there until 15th April. 
The information is of special interest in view of the 
article on another page contributed by Mr. Maurice 
Black, who represents the Percy Sladen Trust. 
Another British member is Dr. Ernest Dixon, of the 
Geological Survey. The expedition is also supported 
by German scientists and by Mr. Hugh Matheson, of 
Miami, who has lent his yacht, the “‘ Marmion,’’ for 
its purposes. A preliminary survey in the Bahamas 
was made in 1928, and the new explorers are to 
continue this work, studying in particular the character 
of the sediments in the region and their effect on the 
life and habits of marine organisms. It is hoped 
that the broader results will yield information on the 
origin of limestones and the habits of living things 
in the ancient tropical seas. One of the fundamental 
geological problems in the Bahamas concerns the 
origin of the islands and the relation of their stability 
to the sediments which mantle their surfaces. 

* * * * * 

It is now a century since Lamarck died, in 
December, 1829, and the remains of this famous 
naturalist lie in an anonymous grave in Montparnasse 
Cemetery, Paris. Before the war the only memorial 
his native country had of him was the house where 
he was born, at Bazentin, a small village on the Somme 
not far from Albert. During four years Bazentin 
was enclosed within the war zone, and of Lamarck’s 
house only a few scattered bricks and blackened stones 
are now left. Accordingly, to mark the centenary 
the Société Linnéenne of northern France have 
resolved to raise a fund with a view to erecting, on 
the site of the old house, a memorial worthy of 
Darwin’s precursor. This memorial will stand in 
the middle of a garden, in which the plants grown 
will be the botanical species especially studied by 
Lamarck or named after him by other botanists. 
As his fame is international, the organizers have 
decided to call on scientists everywhere to support 
the scheme, which we hope will meet with wide 


success. 
and should be addressed to the Banque de France, 
Succursale d’Amiens (Somme), marked “ souscription 
Lamarck.”’ 

* * * * * 

Mr. Leonard Woolley has again resumed his 
excavations at Ur of the Chaldees, and once more has 
met with discoveries of the first importance. In a 
dispatch to The Times of 11th February, he reported 
that the work during December probably added more 
to our knowledge of early Sumerian history than had 
the work in any single month in the whole course of 
previous excavations. Layers of rubbish in which 
the ancient graves were dug have now been found to 
contain written tablets and clay jar-stoppers, which 
bear the impressions of cylinder seals. Many of these 
seals bear very intricate designs not known later than 
3000 B.c., others are inscribed with letters that are new 
toepigraphy. Others, again, include script interrupted 
by pictures, which suggests a transition stage between 
hieroglyphic and linear writing. Another important dis- 
covery was a carved figure of a wild boar, over four 
inches long, the character of the crouching animal 
being rendered with amazing skill. It is the oldest 
piece of sculpture yet found in this part of Mesopotamia. 

* * * * * 
interest in museums. was 
mentioned here last month. We now learn that a 
movement is on foot to found an engineering museum 


The growing’ public 


at Newcastle-on-Tyne. The north-east coast is an 
ideal centre for this project, having from the earliest 
times been the foremost district in Britain associ- 
ated with the engineering industries. At present 
the birthplace of the locomotive has no_ public 
memorial to its accomplishments, which also include 
the turbine and such ship-building triumphs as the 
‘“ Mauretania.”’ All progress has its roots in 
experience, and to organize the accumulated know- 
ledge of the past is an essential preparation for the 
future. No discovery or invention is an_ isolated 
leap, but is only the latest of many _ steps in 
the unbroken march of progress. Comparatively few 
(and the best brains are not necessarily among those 
few) can enjoy the advantages of a full engineering 
course. The majority have to use what knowledge 
they can find in books, and even those who can go 
through an engineering college must rely largely 
on the written word. But one visible model is 
worth a library of textbooks and hours of explanation. 
A central collection of models and specimens at 
Newcastle would be of inestimable benefit to all 
students, and would give great encouragement to the 
prospective inventor. 


Donations will be received up to 15th May, 
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Are Ants Like Men? 


By Julian Huxley. 


From ancient times the ant has been compared with man, and several recent books have revived this 


fascinating question. 


That most of these writers are mistaken 1s the contention of Professor Huxley, in the 


following extracts from his new book on “‘ Ants,” to be published in Benn’s Sixpenny Library next month. 











THE social insects in general, and ants in particular, 
are, with birds and with man, the fine flowers of 
the tree of life. Had not their advance to greater 
size and strength been checked through limitations 
inherent from the first in the fundamentals of insect 
organization, they might well have evolved into beings 
so formidable as to have held the vertebrates back in 
their conquest of the land, and for ever prevented 
the development of man. 


Utopian Schemes. 


Innumerable comparisons have been made between 
human society and the social organization of ant, bee, 
or termite ; theories have been advanced and morals 
pointed, Utopian schemes encouraged and_ whole 
theories of the State built up for man on the basis 
of analogy with these little insects. Almost without 
exception the moral has been false, the analogy used 
misleadingly. It will be well to point out some of 
the radical differences between social insects and 
social man. 

In the first place, the development from non-human 
to human mammal has occurred but once, while the 
transition from non-social to social insects has occurred 
Three main grades 
In the lowest 


on a number of separate occasions. 
of social habit may be distinguished. 
there is some sort of a family life, either the mother 
or both parents living with and helping the developing 
young. This may be called the subsocial, or family, 
grade. The second is the true social, or colonial, 
grade, in which the young, when fully grown, stay with 
their parents and co-operate with them in building the 
nest and caring for further broods of young. The 
highest grade is that of the caste-society, in which 
some of the young are transformed into unsexed 
‘“ neuters,’’ who take off the shoulders of the fertile 
caste all the duties of the colony, save only that of 
reproduction. According to W. M. Wheeler, the great 
authority on the biology of these animals, some grade 
of social life has been reached no less than twenty-four 
times in the _ evolution § of among the 
representatives of five separate orders. 

An even more striking difference between social 
insects and man concerns the number of species of the 


insects, 


two types which exist. There is but one human 
species now extant. Even if we take all known fossil 
forms into account, we can only muster half a dozen 
at the most. Of fully social insects, on the other hand, 
there have been described about 800 species among 
wasps, about 500 among bees, over 3,500 among ants, 
and over I,000 among termites—nearly 6,000 in all ; 
and when we reflect that svstematists are discovering 
scores of new species, notably from the Tropics, every 
year, we shall probably not be making an over-estimate 
if we say that 10,000 separate species of social insects 





are in existence. 

Then, again, social insects have been in existence 
well over five times as long as even the most primitive 
man: and the ratio, if we take the Triassic as the 
date of origin of the ants, and the Old Stone Age for 
man, becomes more like a hundred times. This 
difference in evolutionary past has another aspect. 
The societies of ants have changed extremely little 
during about 30,000,000 years. But we all know that 
the societies of man have changed profoundly since 
man’s origin, and, what is more, that the change 
shows no sign of abating into a stable phase, but 
has, rather, been progressively accelerated throughout 


man’s history. 
The Fundamental Distinction. 


This points the way to the most fundamental 
distinction of all, on which all the others hinge—the 
difference in the very structure of the societies and 
in the whole type of behaviour of the two kinds of 
organism. The imago ant appears upon the scene 
full-grown, with a full complement of diverse in- 
-stincts, and does not require any teaching to be able 
to carry out all the duties biologically required of her. 
True that she possesses a quite definite, if restricted, 
power of learning, but this enables her rather to adapt 
her instinctive behaviour to this or that detailed 
difference of the environment, not to ascend to wholly 
new levels of behaviour. Furthermore, the major part 
of the division of labour in an insect society is 
predetermined by the structure of body and brain. 
Usually the different castes are of different structural 


pattern. The smallest neuters of many legionary 
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ants are several hundred times less bulky than the 
males or females, as well as being of quite different 
appearance, those of Carebara well over a thousand 
times ; the head of the soldier of the harvesting ant 
Pheidole is bigger than all the rest of the animal put 
together, while in the worker it is of normal 
proportions. The worker bee not only has a larger 
brain than the queen, but has her legs equipped by 
heredity with all the tools and gadgets needful for 
collecting and carrying pollen. Occasionally a division 
of labour is secured by means of a_ succession 
of different instincts in time. The young worker 
honey-bee helps tend the brood, but there comes a 
time when she abandons this and begins collecting 
nectar and pollen. This change of habit has nothing 
to do with learning, but depends on some development 
within the brain as definitely as does the change from 
tadpole into frog depend on material changes in 
the body. 

On the other hand, by far the greater part of division 
of labour in human society is not predetermined 
through inborn structure, but is the result of learning. 
Even where a caste-system has been in operation 
for centuries, it has had negligible effects upon man’s 
all-round capabilities. Man does not tind his tools 
growing upon his body; he has to make them in 
infinite variety. His instincts are less specific than 
the insects’, and are gradually overlaid by habit, 
experience and intelligent purpose until all traces of 
the original purely instinctive actions are supplanted 
by learnt behaviour, often of wholly new type, the 
instinct being merely the buried conduit along which 
the impulse to action must flow for part of its course. 
And finally man alone among animals has come to 
possess conceptual thought and a cumulative tradition. 


Cumulative Tradition. 


It is this cumulative tradition, based upon rapid 
learning and conceptual thinking, which has allowed 
human society to make such rapid evolutionary 
progress. What is more, the plasticity thus gained has 
made it possible for man to exploit all the regions of 
the globe, from Greenland to the tropical jungles, from 
the Sahara to the Alps, and to reap the advantages 
of the most varied modes of life, from miner to office 
clerk, fisherman to factory worker, while still remaining 
contained within the limits of a single biological 
species. The social insects achieve the same result, 
of exploiting the most diverse geographical regions and 
ways of life, but they can only do so by quite other 
means. Since their achievement is based almost 
wholly on ready-made structure, whether the obvious 
structure of bodily tools, or the concealed but none 


the less real nerve-structure which is the physical 
basis of instinct, they can only adapt themselves to 
large changes of surroundings or way of life by means 
of alterations in their hereditary construction. In 
other words, they must rely for their adaptations on 
mutations in their inherited constitution, which is, of 
course, in the absence of further mutations, fixed and 
stable. Thus, while in man each new mode of life 
requires only a new habit and tradition flowering out 
of the old germ-plasm, in the insect it demands a new 
species with changed germ-plasm. The social insects 
thus exploit the world as a group of separate species, 
uncombinable biological units, man as a_ single 
biological unit, the separateness of whose minor groups 
is in the main transitory and preventable. 


Two Views. 


We are now in a better position to judge of the 
fallacies into which so many writers on social insects 
have fallen, to some of which reference was made at 
the outset. 

A few have been guilty of gross over-simplification. 
Bethe, for example, wished to make of ants and bees 
the merest reflex machines, incapable of profiting by 
experience or recognizing the locality of their nests in 
any way at all similar to our recognition of familiar 
spots. Other writers, again, would have it that they 
were wholly colour-blind, which, if true, would have 
robbed the brilliant colouring of flowers of all 
biological meaning. But the majority adopt a more 
popular and a more insidious view. They either turn 
insects into miniature human beings, or else ascribe 
to them wholly magical attributes. Bethe himself 
was obliged to postulate in bees a mysterious sense of 
direction which operated through none of the ordinary 
channels of sense ; and the powers ascribed to instinct 
by writers such as Fabre would enter the realm of 
miracle—if they were true. On the other hand, lay 
writers, like Maeterlinck in his book on “ The Life 
of the Bee,’ and still more that on ‘‘ The White Ant,” 
ascribe all the achievements of insects to intelligence, 
and draw invidious comparisons between their minds 
and that of man. It would really seem that such 
writers have never heard of Darwin, or at least never 
read his works or even a modern summary of what is 
meant by Natural Selection; that they are ignorant 
of ordinary physiology, and unaware of the extreme 
complexity which wholly mechanical and non-conscious 
behaviour can reach in ourselves. 

Maeterlinck, for instance, says that the termites 
are more intelligent than we are because they have 
found out how to digest wood, to dissolve concrete, 
and can mould the bodily form of their citizens at 
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will, sterilizing them, turning them into born soldiers, 
or making them mere egg-laying machinery. But the 
termites can no more help having wood-digesting 
protozoa in their gut than dogs can help having worms, 
and, since no one has ever thought of ascribing to 
human intelligence the existence of the admirable 
ferment trypsin in our pancreatic juice, or the fact 
that our eyes are constructed as very efficient cameras, 
there is not the slightest reason for doing so in the case 
of the termites’ chemical achievements. In termites, 
too, there is every reason to suppose that all the castes 
are predetermined by heredity; if this were so, 
their ‘‘intelligence’’ in possessing royals, soldiers, 
and workers would be precisely on a par with the 
“intelligence ’’ of human society in generating people 
are fair-haired or dark-haired, tall or short, 
temperamentally athletic or intellectual. 

Even where, as in ants and bees, the differences 
between neuter and queen are determined by feeding, 
the whole capacity for reacting to the two diets in 
these two different ways is given by heredity, as is 
also the instinct of the workers to feed the young 
in these particular ways—for they will do so without 
any training—and the only point left to be decided 
by intelligence is the relative numbers of queens and 
workers to be produced. As a matter of fact, we do 
not yet know anything as to how the right proportion 
of the castes is arrived at, and it too may quite well be 
accomplished by some almost automatic response. 
In any case, the actual bodily shape of the different 
castes has been arrived at through the operation of 
natural selection, and is wholly different from the 
moulding of his domestic animals and plants achieved 
by man, as when the fancier breeds a new strain of 
fowls up to a standard previously laid down, or Sir 
Reginald Biffen deliberately sets about creating a new 
of wheat. 


who 


sort 
Baseless Fears. 


Finally, there is another fallacy which from time to 
time crops up. We are told that, as we elaborate our 
civilization, as we mechanize it by trusting to the 
achievements of applied science, as we specialize more 
and more in occupation, we are inevitably heading for 
a condition in which our society will come to resemble 
an enlarged ants’ nest or gigantic termitary. For this 
prognostication, too, which has been recently advanced, 
among others, by Dean Inge, there is no shadow of 
biological support. Partly, it seems, this view is 
based upon conscious or unconscious Lamarckism ; 
it is felt that, if we specialize, the structure and modes 
of thought of our offspring will gradually become 
fixed in the grooves of society's various specialisms. 


The modern study of heredity has luckily proved 
the baselessness of any such fear. For the rest, it 
is based on a particular theory as regards the course 
of evolution. 

All types or groups of animals and plants—say the 
upholders of this view—pass through a period of rapid 
evolutionary change to reach a later phase of stability. 
The first phase is characterized by great plasticity of 
the germ-plasm, while in the second it becomes fixed 
and resistant to change. 


Will Progress Stop ? 


Now, in the first place, this idea of the plasticity or 
fixity of the germ-plasm is pure hypothesis, proposed 
as a possible explanation of the undoubted fact that 
many types, after rapid initial evolution, do settle 
down later to a slowing or stoppage of progress. But 
it by no means follows that the cause of this resides in 
the germ-plasm; it may just as well depend on the 
animal having become so specialized that few or no 
changes which actually take place in the germ-plasm 
could be of any biological advantage. And, in the 
second place, the fact that rapid rise, followed by 
stability and finally by decline, has frequently occurred 
during evolution is no reason for erecting a universal 
law upon the body of the facts, any more than the 
frequent rise, stable maturity, and eventual decline of 
nations is any valid reason for supposing that such a 
cycle is a necessity for all nations. 

It is always possible, in the past instances of such 
evolutionary cycles, to assign reasons for the slowing 
down of progress and the eventual decay or extinction 
of the group. The limits of physical specialization 
account for the one, and the rise of new groups from 
an initial stage a step higher than that of the earlier 
group, a rise frequently aided by cosmic accidents such 
as changes in climate or in the distribution of land and 
water, accounts for the second. If specialization 
can be achieved without enslaving the body and 
turning it into a particular kind of tool-box, and 
progress, too, can take place by the aid of conscious 
methods, by improvement of tradition and _ social 
organization, and if necessary by deliberately con- 
trolled breeding, the whole case is altered, and the 
limitations fall to the ground like the walls of Jericho 
at the blast of the Israelites’ trumpets. Man alone 
among animals has fully passed from the one condition 
to the other. It is curious that a writer who, like 
Dean Inge, has so acutely criticized the idea of 
inevitable progress should not have applied the same 
criticism to the idea of inevitable arrest of progress. 

Be that as it may, the ants and the termites are 
still on the biological level on which, though mind 








—————— 


has come to play a considerable part in individual 
and social behaviour, the evolution of the race is 
still entirely dominated by blind and automatic 
forces such as natural selection. Man, on the other 
hand, is on the level where evolutionary change can 
be brought about by changes in tradition and by 
conscious purpose, applied either to this tradition or 
to the germ-plasm of the race. 

There is thus no reason to suppose that man is 
destined to sterilize nurses or manual workers, to 
breed armoured or gas-resistant soldiers, communal 
parents the size of whales, or an intelligentsia all 
head and no body. Nor is there any reason to suppose 
that he will settle down into a mechanized and stable 
condition of existence—at any rate, for the long 
millions of years where there will still be things for him 
to discover, still new enjoyments to taste, and still new 
changes to make by which the life of society and of 
the individual may be improved. By virtue of his 
nature, he knows that he can discover new truth, can 
create new works of art, can control his own destiny ; 
and this is precisely what even the most intelligent 
ant or the most specialized termite entirely and for 
ever lacks. 
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X-Ray Analysis of Plant Fibre* 


By Sir William Bragg, F.R.S. 


ONE of the most fascinating results of the modern 
study of natural construction is the discovery that 
in Nature certain atoms, molecules, and combinations 
of molecules are highly preferred to all others. 
Oxygen atoms make up half the known world, silicon 
and aluminium the greater part of the other half. 
Most of the ninety kinds of atoms may be said to be 
present in traces only. The seas that cover the 
larger part of the earth's surface give to the water 
molecule easy precedence over others; in the rocks 
combinations consisting mainly of oxygen and silicon 
are predominant. Carbon atoms are but very small 
in number in comparison with all that the earth 
contains, but they have a special distinction because 
they are used so largely for the building of living 
things. An infinite number of combinations with 
other atoms can be conceived, yet a very few are 
singled out by Nature for almost universal employment. 

‘Cellulose is the fundamental molecular com- 
bination occurring in vegetable growth. One has 
but to remember that trees, shrubs and plants of all 
kinds are mainly composed of cellulose, to be struck 
with the strangeness of such a sharp selection. What 
is there in the cellulose molecule or combination that 


*lrom a recent lecture to the Royal Institution. 
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its responsibility should be so great? Chemists have 
shown that cellulose is essentially some multiple of 
a certain group of atoms, six carbons, ten hydrogens 
and five oxygens. They have also been able to show 
fairly completely how the atoms in this group are 
attached to one another, and further, that the six 
carbons are arranged in a sequence. They do not, 
however, make a long chain; five of them with the 
oxygen make a ring, and the remaining carbon with 
certain attachments hangs therefrom. This_ con- 
struction is for some reason the basis of the structure 
of plant life. It is therefore a fascinating subject of 
study, and the enormous development of the cellulose 
industries, especially the manufacture of artificial silk, 
have added greatly to the interest. 

When a fine pencil of X-rays traverses a fibre of 
any kind—cotton, hemp, jute, etc.—the rays are 
scattered in such a way that a photographic plate 
placed behind the fibre is covered with a diagram of 
fine spots. The new methods by which crystal 
structure is analysed with the help of X-rays, can be 
applied to this diagram and a beginning made with 
its interpretation. It appears that cellulose is 
composed, in large part at least, of a mass of small 
crystals. This is shown by the fact that there actually 
1s a diagram. That the same diagram is obtained 
from all fibres, even from animal cellulose, shows that 
we are dealing always with one and the same substance. 
It can further be deduced by measuring up the spaces 
on the diagram that there is in each crystal a periodicity 
parallel to the direction of the fibre ; and this quantity 
can be determined exactly. Now the existence of such 
a periodicity falls naturally into a scheme hinted at 
by the chemical results. 

The essential feature of the construction thus 
supported both by X-ray and by chemical evidence 
is the long chain of many links. The bonds that tie 
the links together are far stronger than those that tie 
the chain together. We have long known that the 
bonds that tie the atoms together are of widely 
differing strengths. Those that keep each of the 
cellulose chains together are as strong as the bonds 
in the diamond. Indeed, how could a thread carry 
a suspended weight unless there were great forces in 
play ? But the side to side forces are far from being 
so strong. 
bundles of these long chains form 
small crystalline masses of which the cellulose is 
largely composed. When the thread is stretched the 
X-rays show that these bundles go more and more 
into line. When the stress is too great the bundles 
begin to slide past one another, and if the force is too 
great, they let go and the thread breaks. 


There seems ground to suppose that 
‘ crystallites, ” 
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Exploring the Great Bahama Bank. 


By Maurice Black, M.A., F.G.S. 
Fellow of Trinity College, Cambridge. 


Bahama Bank. 


| 
| 
| 
| Last month the writer set sail with an American expedition which is to explore the geology of the Great 
| 
| 


THE deposits of the Great Bahama Bank, alone amongst 
modern calcareous sediments, appear to have some 
relationship to the great limestone formations of past 
geological ages. <A brief consideration of the vast 
areas covered by ancient limestones shows us at once 
that when these rocks were being deposited, the shallow 
seas of the world must have been strikingly different 
from those we know to-day. When the chalk seas 
were spread over western Europe, or when eastern 
North America was submerged beneath the Ordovician 
Sea, enormous areas of limestone ooze lay covered 
by extremely shallow water. There is abundant 
evidence of this; for example, the fossils are all 
remains of animals characteristic of shallow seas, 
and there are repeated indications in many limestones 
that the sea floor was slowly raised above water level, 
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Fic. I. 
WESTERN PART OF THE GREAT BAHAMA BANK. 
In this chart the deeps are contoured in fathoms, and the boundaries between 
the different types of sediment are roughly shown by dotted lines. 


The problems of these unique deposits are here described in connexion with the new survey. | 





allowing the soft chalky ooze to become slightly 
Sometimes the sun-cracked 
broken 


dried and sun-cracked. 
surfaces, on being submerged again, were 
up by the waves, producing a rock known as an intra- 
formational conglomerate. A modern example of 
this is shown in Fig. 4. 

In the oceans of to-day, the Great Bahama Bank 
is the only region we know of where such conditions 
prevail over any large area, and it is only because 
of an accidental combination of circumstances that 
we have this reproduction of Paleozoic conditions 
in our modern seas. The isolation of the Bahamas 
by deep water from continental land, together with 
their low relief and the complete absence of volcanic 
phenomena, would lead us to expect peculiar sediments 
beneath the seas which surround them. All the 
familiar muds and sands are completely absent, and 
the land possesses no soil. River erosion is at a 
minimum ; indeed, Andros is the only island in the 
whole group which has any streams, and these have 
practically no fall. Deprived in this way of all ready 
made minerals, the islands and shoals are the factories 
of their own sediments, and the only rocks they can 
produce are those which can be made from ingredients 
extracted by precipitation from sea water. Of such 
rocks, by far the most important is limestone. 

Hitherto, most of the shallow water limestones 
known in our modern seas have been associated in 
various ways with coral reefs. Amongst the ancient 
rocks, although remains of reefs are abundantly 
met with, the greatest limestone formations have 
undoubtedly had an origin which was quite independent 
of reefs. What this origin was, we can at present 
only guess, but in the Bahamas we have a clue which 
is undoubtedly worth following, for there, on the 
western part of the Great Bahama Bank, is a great 
spread of limestone ooze which seems to have nothing 
whatever to do with coral reefs. 

To begin the investigation of this region from the 
stratigraphical point of view, Professor Field, Mr. 
Carl Breuer and the writer not long ago made a 
reconnaissance expedition across the Bank. At 
Miami we hired a sixty-foot motor boat, complete with 

Bob the skipper, and Eddie, the world’s worst cook, and 
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Fic. 2. 
TYPICAL GRAINS FROM BAHAMA SEDIMENTS, 


A) Aragonite needles. (B) Minute sponge spicules. (C) Section of a composite 
grain. (D) Section of a grain from the dune rock of the outer cays, embedding 
a small sponge spicule, and enclosed in one coat of secondary carbonate. (E) 
Section of another grain, showing three concentric coats round a sheil fragment. 

F) Section of a tvpical oolith, for comparison. ‘A!] magnified 75 times.) 


then we set out across the Gulf Stream for the western 
edge of the Bank, some forty miles off the Florida 
coast. Our cruise was adventurous from the beginning, 
for when we had gone only a few miles from Miami, 
we almost became mixed up with a whiskey runner, 
who was being pursued by a coastguard boat, and later 
in the evening we were caught in a storm and blown 
ten or eleven miles out of our course. The boat 
eventually struggled through, though there were 
times when this seemed doubtful, and we anchored 
outside the lagoon at Bimini. We pulled in the 
next morning, and stayed there for a while to put the 
engine in order after its rough work on the way across, 
and to try out our apparatus for underwater 
cinematograph work. The results were disappointing, 
for the storm had stirred up minute quantities of 
white mud into the water, and this made it almost 
impossible to obtain good pictures, because of the 
cloudiness it produced. It was here that we discovered 
that the tea kettle was so full of old tea leaves that 
it wouldn’t hold any more. This was so typical 
of Eddie’s theories on cooking that when we engaged 
a pilot for the next stage of our cruise, we were careful 
to choose one who could cook also. 

From Bimini we sailed southwards along the west 
margin of the Bank. We kept outside the jagged 
rocks and cays* which form a much broken rampart 
on the very edge of the Bank, but we were able to steer 
quite near to them since deep water runs in very close 


to the Bank. (This can be seen from the contouring 
on the chart in Fig. 1.) To the west of us was the 
deep inky blue water of the Gulf Stream ; to the east, 
beyond the island girdle, there was a suspicion of 
the paler enamel blue sea over the Banks. The islands 
we passed were extremely rugged and weather beaten, 
and only the larger ones supported much vegetation. 
The hurricanes which have such evil repute in Florida 
sweep over this part of the Bank, and during the 
tremendous storms which they produce. great blocks 
of limestone are torn from these islands. Some are 
carried on shore by overwhelming waves; Alexander 
Aggassiz, who cruised through the Bahamas in 1893, 
found one rock on Great Isaac which measured 154 by 
11 by 6 feet, and had been carried 80 feet from the 
shore and hurled 18 feet above the sea level. Others 
of equal size are probably swept out to sea, and go 
thundering down the steep submarine slope to the 
depths of the Santaren Channel and the Straits of 
Florida. 

When we were on shore at Bimini, which is another 
of these islands, we found the last hurricane had almost 
laid the little village waste. Huts had been completely 
blown away and a good sized sponge fishing boat 
(shown in Fig. 3) had been washed into the middle of 
the village. 

After cruising along the western edge of the Bank for 
about thirty-five miles, we turned inside the girdle 
of islands and steered across the shallows for Williams 
Island. We took bottom samples a short distance 
from the edge of the Bank, and found they consisted 
of a white sand, made up of waste from the destruction 
of the outer cays. As we went further across the 
Bank towards Williams Island, the sea became paler 
and paler; it passed from enamel blue to light green, 
and finally we found ourselves sailing a milk white 
sea, whiter than the clouds above us. Williams 
Island and the west coast of Andros we did not see 
until we were within a few miles of them, for they do 
not stand more than three or four feet above high 
water mark. For miles out, the sea is so shallow 
that boats can only approach with very great care, 
and we had to take on board local sponge fishermen 
as pilots. About a mile out we transferred ourselves 
to a row boat, and even this stuck when we were 
still a quarter of a mile off shore, so we did the last 
stage of our voyage on foot, plunging and wading 
through the white mud, as sticky as dough, and covered 
with but a foot or so of opaque white water. 

Where we landed, the island was about four feet 





* Cay or key is a local West Indian word meaning a small 
island. It is derived from the Spanish cayo, a rock, or island, 
or sometimes merely a shoal. 
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high, and ended in abrupt little cliffs. They are 
amongst the strangest sights which I have seen, and 
vet they seemed, for some reason, half familiar. It 
was some time before I realized that I was looking at 
a reproduction of our English chalk cliffs in miniature. 
If you can imagine Flamborough or Beachy Head 
reduced till the clitfs can be measured in inches rather 
than in hundreds of feet, you have the best picture 
of the scene that I can think of. The whole coast 
line is In miniature; white cliffs only two or three 
feet high, tiny bays and coves, each with its little 
beach, and diminutive waves washing up the dazzling 
white sand. 

Bottom samples show that the sediments of this 
part of the Bank are arranged in belts, which are 
roughly concentric with the edge of the Bank. (This 
is illustrated in Fig. 1.) The remarkable of 
these sediments is the white chalky mud which covers 


most 


the innermost zone next to Andros Island. This 
material is named drewtte, after Mr. G. H. Drew, 
who came to the conclusion that it was being 


precipitated from sea water through the agency of 
denitrifying bacteria. Although this conclusion has 
been questioned during the last few years, it is by 
no means disproved, and is still supported by some of 
the foremost authorities. At the present day, all 
we can say is that there is good evidence for thinking 
that drewite is a precipitate from the water of the 
sea, but how this precipitation is brought about we 
do not know. 

Under the microscope, drewite consists of two main 
ingredients—-needle-shaped crystals of aragonite 
0.005 m.m. long, and composite grains of calcium 
carbonate ranging up to 6.5mm. in diameter. 
Together these make up go per cent of an average 





Fic. 3. 
AFTER A HURRICANE. 
A large sponge fishing boat, washed into the middle of the village of North Bimini 


during a recent hurricane. Sometimes large blocks of limestone are torn away. 





iG. 4. 
A BAHAMA DEPOSIT. 


Intraformationa! conglomerate on the shore of Billy Island. A partly lithined 
bed of drewite is being broken up along old desiccation cracks. 


sample of drewite, the remainder consisting of sponge 
spicules, tests of foraminifera, and other microscopic 
remains of marine animals. Now it is believed that 
some of our great limestones originated as mud similar 
to drewite, for the more we learn of the drewite deposits 
of the Bahama Bank, the more peculiarities we find 
they have in common with such limestones as the 
Chalk and certain parts of the Carboniferous Limestone 
of the Pennines and South Wales. 

We next have to face the problem of how the soft 
buttery ooze which we now find on the sea floor becomes 
converted into solid limestone, and we must confess 
that for the present no explanation is forthcoming. 
But we have one or two clues. When some of the 
bottom samples which we collected near Williams 
Island were examined in the laboratory, they were 
found to contain hard cindery lumps of stone, which 
at first were rather puzzling. They were obviously 
not pebbles or broken pieces of coral, although some 
of them enclosed fragments of coral and bits of shells. 
Thin sections, under the microscope, showed them 
to consist of finely crystalline calcite, enclosing rather 
more foraminifera than ordinary drewite, and distinctly 
more transparent than unconsolidated drewite. The 
matrix enclosing these stony masses is a mixture of 
drewite with shells of gasteropods, lamellibranchs, 
and comparatively large foraminifera. There can be 
little doubt that the sediment has here undergone a 
patchy recrystallization. Ancient limestones which 
have been similarly recrystallized in two stages—first 
a patchy recrystallization, and later a uniform one 
lithifying the whole rock—are known under the name 
of pseudobreccias, they have a_ superficial 
resemblance to clastic breccias. Mr. E. E. L. Dixon, 
of the British Geological Survey, in describing such 


since 
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rocks from the Gower Peninsula, proved that they 
were not made of derived fragments of pre-existing 
hard rocks, as true breccias are, and put forward 
for the first time the view that they had been subjected 
to a preliminary, patchy recrystallization very soon 
after the sediment was laid down on the sea floor. 


The New Expedition. 


During the present spring expedition we hope to 
investigate the modern pseudobreccias of Williams 
Island by diving to the sea floor and examining them 
under water on the spot where they are actually being 
formed. For the time being, we can only claim to 
have some evidence that a first recrystallization is 
taking place immediately underneath the sea, but 
we still know nothing of the second recrystallization 
which is required before the whole mass could become 
solid rock. Since so much of the mud consists of 
(ordinary limestones are of calcite—the 
other crystalline form of calcium carbonate) it seems 
probable that the cementation of the rock takes place 
when the aragonite needles are converted to calcite. 
How long the sediment remains buried before this 
happens we do not know, but there is evidence from 
laboratory experiments to show that the aragonite 
needles present in drewite are comparatively stable 
so long as they remain in the sea water from which 
they were precipitated. 


aragonite 


The composite grains which form the major 
constituent of drewite consist of minute crystals, 
very much like those which make up the densest 
parts of pseudobreccia fragments. They are probably 
derived from aragonite needles by a_ process of 
recrystallization similar to that produces 
pseudobreccias, but practically nothing is yet known 
of their origin. These grains were at one time thought 
to be ooliths, but they possess no concentric structures, 
and there is no evidence to show that ooliths are now 


which 


being formed in any of the sediments which we 
examined from the Bahama Bank. 

The sands forming the next belt of sediment consist 
of ground up shells, and so-called “ oolite ’’ grains. 
These are not typical ooliths (see Fig. 2), which are 
made up of concentric crystalline shells surrounding 
only a very small nucleus (for example, the ooliths 
of the Bath or Lincolnshire oolites). These grains 
have only one or two shells covering an unusually 
large nucleus. Sometimes the nucleii are foraminifera 
or bits of shells, but frequently they consist of ovoid 
bodies, so much like the composite grains of drewite, 
that one is drawn to the conclusion that they have 
had a similar origin. 


The rock which builds the outer cays has all the 


characteristics of a wind blown deposit, and there is 
little doubt that this chain of islands is the relic of 
a complete girdle of sand dunes which once surrounded 
the Bank. For such an accumulation of dunes to 
take place along the edge of the Bank, large areas 
which are now under a few feet of water must at that 
time have been just above sea level, indicating that 
the whole of the Bank has sunk at least twenty feet 
since the dunes were formed. The dune rock has been 
spoken of as an oolite, but it consists of the same 
mixture of shell sand and coated composite grains 
which is found in the submarine sands encircling the 
drewite area. 

What underlies this veneer of sediment no one 
knows, for no deep wells have been sunk, and no 
borings have been recorded, nor does any outcrop 
of older rock come to the surface. Further south, 
in Cuba and Jamaica, the strata have been intensely 
folded, and ancient rocks appear now and .again at 
the surface, giving some idea of the structure and 
history of the islands. The Bahamas, however, like 
Florida, seem to have been missed by this folding, 
and have probably been slowly sinking since the 
Cretaceous period. Consequently we suspect that 
the massive blocks which underlie the Bahama Banks 
consist of comparatively young sedimentary rocks. 
Until deep boreholes have pierced the foundations 
of the Banks, their structure must remain one of the 
greatest mysteries of the whole region. 


Self-Contained Divers. 

A NEW self-contained diving dress was shown at the 
Royal Institution last month by Professor Leonard 
Hill. This employs an arrangement for circulating 
the air in the helmet through soda lime, being worked 
With 
this dress the diver is independent of the hose pipe, 
hitherto generally in use, and he can detach and fix 
his life line which contains telephone wires, and then 
proceed unfettered into a wreck. 

The decompression of divers by the new submersible 
decompression chamber of Mr. R. H. Davis was also 
considered, together with the use of oxygen for washing 
nitrogen out of the body, so halving the present times 
for decompression. In regard to the danger of oxygen 
poisoning, it was suggested that air containing only 
ten per cent, or even five per cent of oxygen, should 
The diver 
should enrich the air he breathes with oxygen while 
climbing up, and then breathe pure oxygen on entering 
the submersible decompression chamber at a depth 
of 66 feet. By this means diving at as much as 350 
feet can be made safe from resultant poisoning. 


by the feed from a cylinder of oxygen and air. 


be used for deep work at, say, 300 feet. 
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THERE is in the British Museum, catalogued as “‘ Stow 
MS. 936,” a volume of 115 folios. This constitutes 
the major portion of what was a series of surveys 
of the manors belonging to the department of the 
Prior of Norwich Cathedral, to which department 
were allocated 15 of the 22 manors of the convent. 
Before describing the newly-discovered folios, it 
must be explained that the volume in the British 
Museum, beginning in the middle or latter part of 
the Hindringham survey, is arranged as follows :— 

f 2, headed ‘‘-ham’”’ (i.e., Hindringham) and commencing 
in the middle or latter part of the description of the 
“customary tenants.”’ 

f. 9, Hindolveston—undated. 

f. 15, Neutone—jurors in the 4th year of W. de Kyrkeby 
(1275-6). 

f. 22d, Etone—jurors in the 5th year of W. de Kyrkeby (1276-7). 

f. 27, Taverham—jurors in the 8th year of W. de Kyrkeby 
(1279-80). 

. 30d, Elmham—undated. 

. 32d, Catton—undated. 

. 35d, Monks Grange—undated. 

. 36, Plumstead—undated ; terminates abruptly and is incom- 


> eh ee Re, 


plete. 
4 ae (end of book) Martham—yjurors in the 4th year of 

Henry de Lakenham (1292-3). 
Though five of these folios are undated, the probability 
is that all were compiled during the years 1275-1293. 
The whole is written in one hand and is in very good 
condition. Apart from the very elaborate Martham 
survey in the concluding folios, these records are 
uniform in character. The demesne lands, first 
recorded, are followed with a list of tenants with 
their holdings and services, the evidence being given 
on oath of named jurors. In some cases general 
obligations are set out independently. 

As an Extent by itself, that of Martham is 
pre-eminent. Some time before the new discovery, 
the researches of the Rev. W. Hudson, F.S.A., assisted 
by the present writer and Mr. H. Morgan-Browne, had 
established, among other things, a direct connexion 
between the Villeins of the survey and the Freemen 





*See papers published in the Transactions of the Royal 
Historical Society (4th series), Vols. I and II; also Transactions 
of the Norfolk and Norwich Archaeological Society, Vol. XX. 


A Problem in °° Wandered” MSS. 


By H. W. Saunders, M.A., D.Litt. 


In December last the writer discovered at Norwich Cathedral a missing portion of a mediaeval “ extent” (or 
land survey record), which throws interesting light on the monastic system. 
specialization in labour and produce was’ sometimes practised. The discovery also raises important questions | 
as to the ownership of manuscripts that in the course of centuries have ‘‘ wandered”’ into different localities. | 


It is now evident that 


of Domesday Book.* Next, that the lands of the 
Freemen (later, the villeins) were the old Common 
Lands of Three Angle Fields and it was deduced, 
successfully we feel, that the term villanus was not 
indicative of a degrading or of a lower status, but 
was the dignified appellation of the ‘“‘ men of the Vill ”’ 
who were responsible (as holders of the traditional 
Common Lands) for the King’s geld. Finally, the 
essay was made of considering the Anglo-Danish 
village community at Martham, its pre-Domesday 
tenants and their conversion into the customary 
tenants of a feudal manor in the year IIoI (as 
established by the Bishop for the newly founded 
Norwich monastery). In all this work, the Martham 
survey was the fountain head of information. It is 
exceptional in value and, perhaps, unique. We know 
of no other survey which could have supplied the 
material for those essays. 


Detailed Evidence. 


It is, however, as a series of Extents that this survey 
now, in light of a recent discovery of 38 pages, demands 
our attention, and the following observations find 
support from the manor account rolls, some hundreds 
of which are extant, and are now being calendared. 
We are in the fortunate position of having no less 
than 22 manors controlled and supervised by the 
one religious corporation. There are the variety and 
peculiarities which arise from the fact that these 
units were distributed over the length and breadth 
of a county as large as Norfolk. At the same time 
there is a uniformity of treatment by means of which 
the greater details of one manor elucidate the working 
of another, and hence the policy of the Priory comes 
down to us with little or no ambiguity. The Priory, 
however, saw in this number and in the location of 
the manors, the possibility of a more satisfactory 
economic development; that is, that specialization 
in labour and produce was to some extent possible. 

A fairly exhaustive study of manorial documents 
of this period permits us to advance the opinion that 
such economic foresight and ofiginality, as were 
displayed by the Norwich Priory, have not been 
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revealed by other collections of documents, and that 
this statement, consequently, will be welcomed by 
students. From the manor account rolls, the 
obedientiary rolls and certain summary documents 
called Proficuua Manertorum—which include details 
of acreage sown, the amount of seed, and the yield 
expressed as a “ grain’’ result (similar to that given 
by Walter of Henley)—we have been able to arrive 
at the interesting conclusion that the Priory specialized 
in produce; Hemsby, Newton and Martham were 
great wheat centres, Hemsby, Hindringham and 
Hindolveston specialized in barley and Elmham in 
rye. This may have been an economic necessity 
resulting from the nature of the soils. 


Special Labours. 


But it is from this series of Extents now at the 
British Museum that we see certain of the manors 
taking on a peculiar complexion and demanding 
services pertinent to these special characteristics. 
Thus (1) Eton, in addition to its development as a 
‘Wool’ manor (see below) was a “ Fuel’’ and 
‘“ Carrying’? manor. 

“And the men shall cart from Gidingheythe to Norwich 
21 cartloads of heather and every cart shall do three cartings 
a day and shall have two repasts a day in the Guest Hall.”’ 

“And all the men of the Prior at Etone shall cart 4 ‘ minas’ 
of wheat from Sechford to Norwich. And shall have at Sechford 
supper (cenam) of 6 men and food of 6 horses for one night. 
Also at Elmham on the way to Norwich 6 sheaves of barley 
And at Norwich food and drink in the Hall for the 
men and hay for the horses.”’ 


or oats. 


‘And the same men shall cart 9 cartloads of hay from the 
aforesaid meadows at the will of the Cellarer to Norwich.”’ 
These cartings must not be confused with the usual 
“ averages,’’ the driving of pigs, etc., of home produce. 
Eton was carting for Sechford and for the Cellarer 
in addition to its own needs. 

(2) From the obedientiary accounts we see that 
Eton was the second of three woo! manors, the biggest 
being Sechford and the other Newton. The document 
provides that “all the men of the Prior in Etone 
shall wash and shear the Prior’s own sheep and each 
have one Billing (a loaf).’’ Arrangements are also 
set out fer the pasturing ot the animals of the 
Chamberlain, of the Abbot of St. Benedict and the 
Prioress of Carrow. 

(3) Catton. The manor of Catton carried a demesne 
of 85 acres. This district had by this time become a 
suburb of the city and the extent records no services 
whatsoever from the whole of the tenantry. There 
are I12 entries and an additional 32 of ‘‘ Tenants of 
Norwich in the manor of Catton of the Homage of 
the Lord Prior of Norwich.” The lands of over 
40 of these are spoken of as “ bought,” six as 


‘ 


“ donations,” and the remainder as “ of inheritance ”’ 
or ‘“‘ of inheritance of wife.’’ Thus :— 
Robert le Syre. 


Of inheritance with messuage 34 acres, 3 rood. 
Bought ons ce ‘is — iat 43 acres, I J roods. 
Taken with wife 1 acre 

Bought with cottage - 1 rood. 


This accounts for the fact that no rents are received 
from this manor. The lord was bought out. 

(4) Monks Grange (or more accurately Monks 
Granges) probably never carried a tenantry in the 
usual sense. There were 118 acres of arable which 
were probably bought piecemeal, but no _ tenants 
lands are recorded. Of the 13 tenants named, who 
paid for their messuages a total of 14s. 7d. annually, 
only one is spoken of as holding land—‘ Sarra de 
Hales, 2 acres Is. 6d.’ Krom the extent and the 
manor rolls we consequently deduce that this was 
a manor worked by hired labour. 

Thus far, then, we find definite characteristics in 
Eton, Catton, Newton and Monks Granges. 

In December last, the present writer discovered in 
the Muniment Room of Norwich Cathedral 18 folios, 
or rather nine double folios, which he recognized as 
part of the missing portion of the Stow manuscript, 
of which 34 pages relate to Sechford and two to 
Gnatington. Later another folio was found, rather 
dirty and rubbed, being two pages of the Hindringham 
survey with which the Stow manuscript opens. 


Missing Pages. 


As these folios of Sechford are double folios (four 
pages), it seems fairly safe to say that the full extent 
of Sechford occupied 60 pages of which 34 are now 
found. To complete this valuable set of records, 
those relating to Gatele, Thornham and Hemsby, and 
fragments to Hindringham, Gnatington 
and Plumstead, have still to be discovered. Their 
absence, however, is not so serious as may appear, 


complete 


as we believe that the specialization of services to 
which we have referred, exhaust the record of the 
revolutionary or pioneering activities of the monks 
of Norwich. In the accompanying photograph we 
reproduce a typical entry of a tenant at Sechford. 
Almost every entry contains reference to sheep, the 
usual being “ his sheep shall fold with the lord’s.” A 
few make other demands, as “ he shall carry from the 
lord’s fold three hurdles and three skins’’:; ‘“‘ he shall 
carry a 4th (18th, etc.) part of the whole fold.” 

Thus we see that this series of records has many 
facets. By them we trace the continuity of the 
ninth and fourteenth century manors, and we see also 
the network of sub-divisions which these manors had 
evolved by 1300. 
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TYPICAL ENTRY FROM THE SECHFORD EXTENT OF 






The new discovery raises some general questions. 
The “ wandering ’’ of documents is full of interest 
and we appreciate the valuable records of the Bulletin 
of Historical Research in this respect, but if a suggestion 
be acceptable, we submit that a record of the parties 
concerned in such migrations (and even a verdict on 
the justification of their action), would be of great 
value, apart from the romance and curiosity of the 
changes. Detention may be, though legal, regrettable 
and almost questionable. 

Before commenting on these facts, a word in defence 
allowed. In the past, the 
antiquary worked in an honorary capacity, for the 
love of the thing—call it a disease if you will. And his 
price was the privilege of holding these old parchments, 
for they were as food and air to him. Let it be 
remembered that the wise habit of stamping records 
of a corporation or private collection did not hold 
he left no record 


of antiquaries may be 


generally. Then the antiquary died ; 
of his borrowings which remained among the many 
hundred he had bought. His executors, equally free 
from blame and generally ignorant of the origin of 
sold at Sotheby's or under some 
brief is that the charge of light 


musty roll and tome, 


such hammer. Our 


fingers cast at these old students is unjust; and 
we exonerate also the unwitting executors. 

But how stands the case with recipients and 
purchasers conscious of the origin and of the value 


or as part of a 
efforts 


themselves 
understand that 


of such documents, in 


collection or series? We 
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have been made in vain to recover parish registers, 
etc., from certain important depositories. And there 
Assuming a portion only of a 
document has ‘‘ wandered ”’ and that the other portion, 
or part of the other portion, remains at home, making 
clear beyond the shadow of doubt the owner (even 
if the content of the documents were not equally 
the detention on 
, as In the 
missing, 


is another problem. 


case be made for 
the purchaser’s part? And lastly, assuming 
related, a third portion, now 
‘an anything more unsatisfactory, 
be imagined than 


eloquent), can a 


case we have 
eventually turns up, ¢ 
or even ludicrous to a later age, 
retention by three bodies or people of portions of the 
same document ? 

On the other 
started. Our Cathedrals are 
documents in their possession to the rightful owners. 
Recently Norwich has received rolls from Canterbury, 
Ely and Winchester, and Dean Cranage has recipro- 
cated as far as the recent brought 
manuscripts of other Cathedrals to light. 

We submit in conclusion that of courtesy, if not ot 


a very happy movement has 
‘ foreign 


hand, 
returning 


calendaring has 


right, the British Museum should now return to 
Norwich this valuable Stow manuscript. Its 


that students will 


importance makes it certain 
unsatisfactory cir- 


trequently consult it, and the 
cumstance of having to travel 112 miles to complete 
its reading is highly undesirable. The example of 
the Cathedral Chapters is too pleasing and important 


to be ignored. 
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large agriculiural area. 





British Universities To-day 


| By W. M. Childs, M.A., D.Litt., LL.D. 
Honorary Professor of Modern History, and late Vice-Chancellor of the University of Reading. 





(3) Reading. 





In contrast with universities that are situated in great industrial towns, Reading is at the centre of a | 


Special facilities are therefore provided for farming and dairy research, though | 
from the outset a liberal spirit has characterized the educational policy of Britain’s youngest university. 





THE University at Reading is the youngest and Secondly, since no modern university, 


smallest in the British Empire. These facts, which 
should make for hope and promise, impose 
modesty upon those who are called upon to [RAR 
speak for it. To say that its reputation has 
still to be won would be less than just to the 
striking record of growth and success which 
enabled the University college in 1926 to 
achieve the status of an independent univer- 
sity ; but it is true, nevertheless, that the University is 
now, and for some years to come must continue, 
in the stage of seeking to justify the recognition and 
the powers so recently conferred upon it. Successfully 
launched, it has before it the invigorating prospect 
of the broad seas of adventure. To be young, the 
poet tells us, is “ very Heaven and careful scrutiny 
of university characteristics at home and abroad 
permits one believe that for a university to be 
relatively small is not of necessity a disadvantage 
either to education or to research. 


ole 
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The Influence of Oxford. 


The university movement at Reading dates from 
the foundation of the University Extension College 
in 1892. It would not be fitting to dwell here upon 
the details of its progress; but the policy of the 
University must naturally be viewed in relation to 
the scope and character which, partly through the 
force of circumstances, and partly through deliberate 
design and intention, it has gradually acquired. 
Let it be remembered, then, that Reading is not one 
- that 
it is situated in the heart of a great agricultural area ; 
and that the impulse to found a college at Reading 
It has 
followed from these simple facts, first, that neither a 
university college nor a university could be brought 
into existence, 


of the big centres of population and wealth 


proceeded in the first instance from Oxford. 


still less sustained, by purely or even 
mainly local factors. The town and neighbourhood 
could not supply, for example, a sufficient number 
of students. Very early it became clear that students 
must be recruited also from the country at large, 
and this fact has affected 


significantly policy. 





whatever its 
homage to the humanities and pure science, can hope 
to maintain itself without also providing for 
technical and applied studies, it was natural 
for Reading to single out agriculture for 
this purpose. And thirdly, the impulse from 
Oxford meant from the first the infusion into 
policy of a liberal spirit; the spirit which, 
for example, is persuaded that liberal studies, 
both in letters and in science, are the true basis of a 
university curriculum, that art and music belong of 
necessity to the conception of a liberal education, 
and that literary, aesthetic, scientific, and technical 
studies have everything to gain by being pursued 
side by side in one and the same institution and 
atmosphere. 

It must not be supposed that those who succeeded 
in launching the College of 1892 did so with the object 
of ultimately establishing a university. The English 
way is to try to meet a pressing need ;_ to go on from 
one thing to another, as circumstances suggest or 
dictate ; to make growth possible ; and not to bother 
too much about what ought to be done twenty years 
hence. Such a method may not be heroic ;_ the result 
may lack the symmetry which comes from. initial 
design ; but, after all, in another and bigger sphere 
this old English method gave us our public liberties 
and our forms of government, which quite a number 
of more intelligent nations have thought it worth 
while to copy. The founders of 1892 had no more 
in view than to establish an effective local centre of 
higher education, and though this may seem a simple 
undertaking, it required a surprising amount of 
ability and determination to do it thoroughly. These 
qualities were forthcoming. Then, early in_ the 
present century, when the College had won the status 
of a University College in receipt of a state grant, 
it became necessary to lift the gaze from the immediate 
foreground and look to the horizon. 


Liat il (bai 
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Three questions 
then forced themselves upon attention, each of them 
of formidable dimensions. The first was—how was 
this College to be made to pay its way? Bright 
spirits in the academic world sometimes say airily 
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that a large deficit is a sign of healthy progress and 
should occasion no concern. I can only suppose that 
the pleasing task of publicly justifying such deficits, 
year after year, has never fallen to their lot. In our 
case, words were wearing thin; deeds were overdue. 
Reading being a town of only moderate size, and the 
counties around it not being rich counties, it was 
vain to expect financial difficulties to be removed by 
handsome additions to local grants. There was, 
in fact, only one way out, and that way was 
endowment. Either the College must be substantially 
endowed and soon, or it must part with its ambitions 
and even cease to be. The diagnosis was simple 
enough, but where was the money to come from ? 

The second question also had practical necessities 
behind it, and it had the driving force of idealism as 
well. Students, both men and women, were coming 
to the College from all parts of the country. Where 
and how were these students to live? The College 
authorities had small chance of overlooking the 
problems arising. But, as it happened, they did not 
wish to overlook them. On the contrary, they engaged 
themselves in earnest discussion and consideration 
of a wider and deeper question, going far beyond the 
worries of the moment. What sort of a university 
education was this which seemed to be growing up 
in the new university centres of that date: an 
education which busied itself with buildings and the 
requirements of an encyclopaedic instruction, but 
apparently ignored the individual and corporate life 
of students, or let these things take their chance as 
irrelevant and indifferent to the main purpose of the 
College or University ? Was it true that a University 
was concerned only with the intellect and not with 
character (if these are separable things), with hours 
of instruction and not with life? Was the collegiate 
system of Oxford and Cambridge an obsolete curio, 
or was it the most vital part of university education ° 


Resident Students. 


Were not the relations of students with students as 
deserving of attention as, let us say, the demeanour 
of students towards professors? We argued these 
questions and made up our minds about them. We 
decided that whether the then prevailing type of 
modern university or university college came from 
Scotland or Germany or elsewhere, it would afford 
us no satisfaction to reproduce a pocket edition of it 
In fact, to do so was beyond our 
That being so, 
Halls of 


in Reading. 
power ; for we did not believe in it. 
the policy was clear. There must be 


Residence ; Reading must become a residential college. 
But, as before, halls cannot be established without 





money, and where was the money to come from? 

The third question which gradually obtruded itself 
was this: Supposing the College came through, 
supposing it acquired both endowments and _ halls, 
what was it to become? What was to be the aim? 
Various will-o’-the-wisps offered alluring solutions. 
Fortunately, an intense desire to remain free kept us 
out of several morasses. What finally happened was 
that, as before, a few people made up their minds. 
They decided for university independence, and then 
they set about converting the rest. The task took 
years; it was necessarily slow and difficult, for the 
case to be urged seemed at the time to be almost 


fantastic. Moreover, answers to the three questions 
upon which I have touched had to be found 
simultaneously. Let it suffice to say here that the 


answers were found. By June, 1911, the College had 
acquired a quarter of a million endowment. It had 
acquired halls of residence, one of them a splendid 
collegiate building for men. It had pledged itself to 
the aim of university independence.* 


An Endowment Policy. 


One point perhaps deserves a passing word. The 
great gifts of I9gI1I went into endowment for university 
teaching and research and not into buildings. This 
was deliberate policy. The reproach is sometimes 
brought against Reading that its buildings are 
inadequate. It is true that few of them are imposing ; 
but the workshop pavilions scattered over a wide and 
attractive campus seem to please most people. In 
any case, the University is now trying hard to put 
up more and bigger buildings; so that its short- 
comings in these respects should right themselves 
in time. But, in 1911, in the early stages of our effort 
to make a university, the first essential, as we believed, 
was to make sure of a permanent annual income with 
which to meet the costs of carrying on our work. 
Buildings are important, but they are not vital in the 
sense that endowment income is vital. Nor does any 
other form of income make up for the absence of 
endowment. Grants, whatever their source, may be 
reduced, or cut off, or burdened with unfortunate 
A university, if it is worthy of the name, 
make 
many 


conditions. 
must be free to spend money in faith; to 
experiments which may not succeed; to do 
things which are hard to justify to authorities who 
not only want goods of standard pattern in return 
for an outlay, but also their prompt delivery. It 
follows that the only secure basis for a university is 


* To-day the endowments of the University amount to about 
£330,000 in capital value, its total assets exceed {600,000, and 
its income, apart from the income of the six University Halls, 
exceeds £100,000. 
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endowment. Happily for Reading, our 


benefactors held this view as strongly as we held it 


great 


ourselves. 

Long before the grant of a university charter (1926), 
even before the public avowal of a university policy 
in IgtI, the academic scope of the College and 
prospective University had been defined. University 
studies proper were and are in the hands of three 
Letters, Science, Agriculture and Horti- 
Of the first two Faculties, providing between 


Faculties : 
culture. 
them at Reading as elsewhere the fundamentals of 
the university curriculum, it is not necessary here 
to say more than that the carrying through of the 
proposed scheme of new buildings will be greatly to 
their advantage. The Departments which they 
represent are painfully familiar with all the handicaps 
which result from quarters insufficient or inappropriate, 
or both. 
for the majority of university students. 


Numerically, Letters and Science account 
The Faculty 
of Agriculture and Horticulture requires rather more 
Its activities are more diversified, and 
Not only does the 
Faculty include a staff of professors and lecturers in 
horticulture, and 


commentary. 
its organization more complex. 
various branches of agriculture, 
dairying, but it works in close and daily co-operation 
with the British Dairy Institute, which stands upon 
the main university site and is concerned with training 





THE NEW UNIVERSITY LIBRARY 


in practical dairying, and with the National Institute 
for Research in Dairying, which, though part of the 
University, is separately housed at Shinfield, two 
and a half miles away. Here, in extensive and 
attractive quarters, situated on a farm of 550 acres, 
is maintained, largely with the assistance of the 
Ministry of Agriculture and Fisheries, a_ staff of 
research workers. At Shinfield also is the University 
Farm, which is used for teaching and experimental 
purposes. Here, too, is the Horticultural Station. 
The advisory officers and other members of the staff 
of the Faculty carry on an extensive programme of 
work in the surrounding counties. 


Teaching Policy. 


The University, then, is based upon these three 
Kaculties. lor many years it has been a cardinal 
principle of policy to concentrate effort and resources 
upon the development of these Faculties (and certain 
Departments or Schools to be mentioned presently) 
and to discountenance all proposals during the present 
stage of university growth to add to their number. 
Each Faculty has a programme of development for 
which it 
urgently needed ; and a number of Departments are 
under staffed. 
added the increasing cost of apparatus and equip- 
ment and the imperative necessity of developing 
as vigorously as possible the University Library, 
it is scarcely requisite to argue further that a 
small university is well advised in trying to achieve 
excellence in a comparatively limited field rather 
than in seeking to multiply its commitments. 

The three Faculties, however, do not comprehend 
the whole of the activities of the University at 
Reading. Associated with them are a School of Fine 
Art and a School of Music. The idea which this 
association expresses, which justifies it and in no 
small measure accounts for it, is in my firm conviction 
of vital and paramount value. <A university is a 
society ; a society has a life of its own. A student 
comes to a university not merely for the sake of 
instruction. He comes to share in the life of a society ; 
to gain from it, to take part in it, to contribute to it. 
The quality and conditions of this university life 
become therefore a matter of critical importance. 
There should, for example, be abundant opportunities 
for friendship, for long, leisurely discussions of all 
kinds of questions—in short, for that self-education 
which youth never fails to supply if it is given a fair 
chance. Those who think in these terms of university 
life do not need to be told that a university ought 
to be the centre and source of noble influences. They 
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Acrofilms. 


READING UNIVERSITY FROM THE AIR. 
added since this photograph was taken. 


The new library and other buildings have been 
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will need no convincing that to shut out or ignore 
aesthetic studies is to cut off a source of inspiration. 
We are shy in these days of using the word “‘ culture,’’ 
in the sense in which Matthew Arnold used it, but 
I know no other word which so well expresses the 
kind of experience which university life, as a matter 
of course, ought to bring with it. Music should be a 
living reality in every university. And if an academic 
community includes painters and craftsmen it will 
learn much that will be good for its soul: for example, 
that the point of view of a creative artist, his 
standards, and his modes of work frequently differ 
widely and instructively from those met with in 
laboratories and lecture rooms. 

There are two institutions at Reading which call 
for a word of comment. (1) The first is the Library. 
A youthful institution, however fortunate and zealous, 
can hardly expect to be blessed with a Library which 
is not characterized by appalling inadequacies of 
many kinds. It has taken nearly forty years to collect 
at Reading a Library of some 50,000 volumes. The 
existing Library is in two parts: (a) the Overstone 
Library, bequeathed by the late Lady Wantage, 
containing some 7,000 volumes, some of them rare 
and many of them in fine bindings; (0) the general 
Library for ordinary purposes. The building is new, 
spacious, and well-planned. The accelerated growth 
which has marked the Library development of recent 
years may be ascribed partly to the attraction which 
a good building and a sound method of administration 
exert upon donors, and partly to the policy which 
deliberately preferred one great central Library, 
to a number of scattered deparmental collections. 


A Research Board. 


(2) The Research Board is comparatively a late- 
comer upon the scene; but it has quickly vindicated 
its institution. In 1924 I invited the Academic Board 
(the predecessor of the University Senate) to survey 
our research activities generally and to consider 
‘‘ whether any further steps can be taken to encourage 
and promote research and original work by members 
of the academic staff.’’ As a result of investigation 
and a full report, a Research Board was constituted 
with the approval and support of the Council. The 
composition and functions of the Board are now 
regulated by Ordinance. The Board consists of the 
Vice-Chancellor, the President of the Council, and six 
Professors elected by the Senate. Since the Board is 
entrusted with the administration of the Huntley 
and Palmers Agricultural Research Fund, it also 
includes a member of the Palmer family nominated 
by the firm of Huntley and Palmers, Limited. A 





member of the academic staff voluntarily acts as the 
Board's Secretary. The function of the Board is to 
administer “‘ for the purpose of aiding and promoting 
research and original work by members of the academic 
staff and postgraduate and other research students 
of the University ’’ such funds as may be entrusted 
to it by the Council. The normal annual grant voted 
by the Council is £500, and in addition there is the 
endowment income, amounting to nearly as much, 
of the Huntley and Palmers Agricultural Research 
Fund. There are also special donations. 


The University Idea. 


The Board reports annually to the Council and 
the Senate. It has powerfully stimulated and 
aided research in the University. By its carefully 
considered grants of money it has done much to 
remove altogether the financial obstacles which 
previously were a grave hindrance in individual cases. 
But the Board is much more than a useful adminis- 
trative device. It expresses, as it seems to me, the 
very essence of the true university idea. University 
Departments must, as a rule, be run by specialists ; 
but if specialist workers do not pool their ideas, their 
experience, and their enthusiasm for the benefit of 
their colleagues, the University gains much less from 
their presence than it ought to gain. And the complete 
impartiality and generous interest with which the 
members of this Board have been in the habit of 
viewing any research proposal, no matter its quarter 
of origin, that has been laid before them has in itself 
strengthened the sense of corporate interest and 
responsibility. 

It is perhaps natural that the present writer should 
look not only with hope but with confidence to the 
future of the institution with which he has been 
associated for more than thirty-six years. It has had 
its full share of difficulties, but no difficulty has been 
able to stay its advance. It has not been content 
to reproduce conventional patterns, and some of its 
new departures, such as its system of residential halls, 
have attracted very general attention. Ideas and a 
spirit have been incorporated into the being of this 
young University which are capable under wise 
leadership of carrying it far on the path to distinction. 
It is, however, necessary always to keep in mind 
one fact, to which reference was made in the earlier 
part of this brief article. The University at Reading 
more than universities in great centres of population 
is bound by its circumstances to look beyond purely 
local resources. It is in a real sense a venture; and 
this requires it constantly to show courage and 
initiative. And it will. 
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engaged in scientific research. 

















On the morning of 30th November a dispatch reached 
Washington announcing that an explosion had 
occurred on board the Carnegie during the filling 
of the ship’s gasoline tanks at Apia, Western Samoa : 
that the vessel had burned 
to the water’s edge; and 
that Captain Ault, the 
commander, was_ dead. 
The hope that a mistake 
had been made was soon 
dispelled by a message from 
Parkinson, the second in 
command. 

It was on Ist May, 1928, 
that the vessel moved out 
from a Washington dock 
into the Potomac, on a 
three years voyage 
which was to have covered 
the “seven seas.’ The 
occasion marked the end of 
a long period of preparation 
and the beginning of pro- 
ductive accomplishment. 
The wharf was crowded 
with friends. The vessel, 
built twenty years before, 
had been _ completely 
overhauled and reconditioned. Strong new planks, 
beams and spars had been substituted for the 
structural parts which had weakened under the 
stresses of former cruises and the action of the 
elements. The bottom had been scraped, painted, 
and sheathed to the water line with composition metal. 
Quarters had been enlarged to accommodate increase 
in the personnel of the scientific staff. Laboratories 
had been added to provide for a broadened programme 
of study which included several of the newer branches 
of scientific research. Instruments of the finest 
workmanship and latest design had been installed 
for use in conducting investigation and for the 
recording of observations. Some of these instruments 


aw 
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The Carnegie and Her Last Commander. 
By F. F. Bunker. 
Editor to the Carnegie Institution of Washington. 
Owing to the destruction of the ‘‘ Carnegie’’ by fire last autumn, the world has lost one of the finest ships 
Valuable contributions to knowledge were made during a quarter century’s 


work, none more important than those of the crutse round the world which was to have lasted until 
| 1931. Captain Ault contributed an article to DISCOVERY as recently as November. 





THE COMMANDER AT WORK, 
Captain Ault in diving helmet going over the side of the ship to release a 
wire device which had become tangled under the ship’s hull. 








required two years in the making and are without 
duplicates. 


Even the itinerary of the Carnegie for the entire 


three-year period had been drawn up in complete 


detail, while a programme 
of investigation for the 
staff had been outlined 
which was far more 
ambitious than that under- 
taken on any of the vessel's 
previous cruises. Four 
years had been spent in 
preparing for what was to 
have been the last cruise 
of the vessel under the 
supervision of the Carnegie 
Institution, and it was 
intended that future 
expeditions would be dis- 


' 


patched under _ other 

: aa auspices. Due to the 
\mwrs co-operation of many 
Y, scientific organizations, 
| J both governmental and 


private, the vessel’s equip- 
ment was_ unusually 
complete, and it was 
believed that every pro- 
vision had been made for the success of the expedition 
and for the safety and comfort. of the eight scientists 
and the seventeen sailors aboard. 

A year and four months later a body of distinguished 
scientists, headed by President Merriam, gathered 
on the Carnegie, at San Francisco. to greet Captain 
Ault and his staff and to felicitate them upon their 
progress. It was on this occasion that Captain Ault, 
in what has proved to be his last public utterance, 
described the work of the Department, since it was 
organized twenty-five years ago, and sketched its 
accomplishments in the two fields of its activity, 
that of world-wide magnetic surveys and that of the 
physical sciences. He said that in conducting the 
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magnetic survey of the world, 180 land expeditions 
in all continents, and ten cruises, which covered all 
oceans, had been made and that, as a result, the 
values of magnetic elements at 5,800 land stations 
and had been obtained. In 
addition, continuous records of the shift in magnetic 
been taken for ten 
Watheroo, Western 
vears at Huancayo, 


6,000 stations at sea 


elements have vears at the 


observatory at Australia, and 
Peru, 


established and maintained by the Institution. 


for seven observatories 


Improved Methods. 


Ault 
contributions to the 


Captain also mentioned a number of the 


physical sciences which his 


colleagues of the Department had made while working 


at the laboratories in Washington. He _ dwelt 
particularly upon what had been done in the designing 
of new instruments for research, without which 
advance cannot go forward, and of the broader 


influence of its work. ‘°° Some of these new instruments 
have been adopted by other countries and the Depart- 
ment’s influence has been felt In many ways, leading 
to improvements in methods and results, extension 
of surveys, increase in numbers of observatories and 
expansion of observatory programmes. 

this 
journal, 


Among the 


factors exerting influence may be mentioned 


the quarterly Terrestrial 


Atmuspheric 


Magnetism and 
klectricitv, the prompt publication of 


results, the generous support of expeditions with 
loaned equipment and training of observers, the 


personal contact through visits of scientists to our 
laboratory in Washington and through the visits 
of the Galilee and Carnegie to many parts of the 
world.”’ 

The 


reconditioning 


San Francisco for 
preparatory to entering upon the 
last and longest stretch of the cruise. The 
had encircled the North Atlantic, had passed through 
the Caribbean Sea and the Panama Canal, had cruised 


in the south-eastern, central, and northern regions 


Carnegie had put in at 


vessel 


of the Pacific, and had touched at many points in 
Peru, Tahiti, 
Of the estimated 110,000 


aster Island, 
Guam, Samoa and Japan. 


the Pacific, including 


miles of the three-year cruise, 43,000 miles had been 
covered, which brought the total distance travelled 
by the ship in conduct of its work since its launching 
in 1909 to 291,000 miles. There yet remained the 
final stage of the voyage, which was to have taken 
them to §S Australia, Zealand, Africa, 


Samoa, New 
Hawaii, where the 


and back to San Francisco, 
expedition was to have ended. 

The brief stay at San Francisco was a welcome 
respite for the Carnegie staff. For the first time since 


leaving Washington the vessel was in a home port. 
Hardships had been experienced and difficulties and 
dangers had been met; days and nights had _ been 
spent in beating against winds and seas which more 
than threatened destruction; icebergs, sleet, 
snow and fog in the North Atlantic, and typhoons 
in the tropical region of the Pacific had been 
At all times, even under the best of 
conditions, the work of the staff was arduous. The 
daily schedule of duties allotted to each was exacting. 


Once 


encountered. 


In rough weather as in calm, soundings had to be 
taken, nets had to be lowered, bottom samples had 
to be secured, specimens of deep-sea life had to be 
obtained and preserved ; and always there was the 
recording of the values of the magnetic elements, of 
atmospheric-electric pressure, of the dust-content 
of the air, of evaporation, of the movements of air 
and ocean-currents, of the changes in temperature 
and in salinity at various depths. Moreover, reports 
of all observations had to be prepared for forwarding 
to the home office upon arrival at the next port of call. 
In spite of the difficulties, reports were mailed 
promptly and no records were lost in the great disaster 
except those obtained in sailing from Pago Pago to 
Apia, a distance of but eighty miles. 

The five weeks at San Francisco passed quickly 
in grooming the Carnegie and making her fit, and on 
the morning of 3rd September, 1929, the vessel turned 
her prow towards the Golden Gate and the great 
spread of ocean beyond. A wireless message from 
Captain Ault on 23rd September reported safe arrival 
at Honolulu. A cable from Pago Pago, Samoa, on 
27th November stated that the expedition was leaving 
that port. On the morning of 28th November the 
vessel anchored in the harbour of Apia, Western 
Samoa. All was well with ship and staff. Twenty- 
four hours later a message was received announcing 
the destruction of the ship. 


Captain Ault’s Career. 


Captain Ault was born on 29th October, 1881, at 
Olathe, Kansas, and received his B.A. degree in 1904 
from Baker University, Baldwin, Kansas, and his 
M.A. Columbia University. 
While a student in physics at Baker University he 
became interested in the researches in_ terrestrial 
magnetism then being carried on in a_ temporary 
observatory of the United States Coast and Geodetic 
Survey at Baldwin. Because of this interest he 
became associated, after his graduation in 1904, with 
the Department of Terrestrial Magnetism of Carnegie 
Institution of Washington. 

It was with the ocean-surveys department of the 
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THE FIRE AT ITS HEIGHT. 


Che explosion took place at Apia, Western Samoa, while the crew were filling the petrol tanks. 


Captain Ault, who was seated on the quarter 


deck, was thrown into the sea and died before reaching hospital. 


Institution that Captain Ault was chiefly identified. 
This work was begun in 1905 on the chartered 
brigantine Galilee in the then magnetically unexplored 
Pacific. With the completion in 1909 of the Carnegie, 
specially designed for the work, the survey was 
continued with greater efficiency because of the 
non-magnetic construction of the vessel and of the 
evolution of suitable instruments and observational 
methods. The Carnegie had completed six cruises 
and was out on her seventh. Captain Ault had been 
in command of the third, fourth, sixth, and seventh. 
From the beginning of this work he was identified 
with it, first as a member of the scientific staff and 
later as commander. 

The cruises of the Carnegie covered the waters of all 
oceans between the parallels of latitude 80° north 
and 61° south. The results obtained on each passage 
were at all times published within a few weeks after 
the vessel had reached port. The practical and 
theoretical value of the work done during the cruises 
of the Carnegie under Ault and his two predecessors, 
Peters and Edmonds, has been attested, in the use of 
the data obtained, by the admiralties of the world for 
the correction of their navigational charts. Although 
information of the progressive changes of the earth’s 
magnetism has thus been widely utilized for purposes 
of practical navigation, yet this work is even more 


essential to the advancement of theoretical studies. 
Another valuable branch of the ship’s work was the 
determination of wind directions and velocities. This 
was carried out with theodolites and sextants, and 
also by the use of balloons, which were released and 
the speed of their flight observed. It was hoped to 
secure sufficient information to prepare a complete 
map of wind currents in the Pacific, with which aviators 
could determine the altitudes for most efficient flying. 
Similar information is being secured from all parts 
of the world, especially by German vessels, but the 
loss of the Carnegie will mean a severe check on its 
progress. Captain Ault himself took a leading part 
in this particular research, as he recorded in Discovery. 

In an enterprise which covered a quarter of a 
century, and required the co-operative effort of many 
skilled scientists, as has the magnetic, electric, and 
oceanographic survey, it is impossible to allocate 
credit. It is not often that a man’s qualities of 
temperament and character fit him completely for 
the work he does. Perhaps it would be more correct 
to say that rarely does opportunity provide him with 
that work for which, by nature and training, he is best 
qualified. However that may be, those who knew 
Captain Ault intimately and worked with him realized 
that he possessed a love for his work which was bound 


to bring unquestionable success. 











Icebergs Larger than the Isle of Man. 


By Frank Debenham. 
Director of the Polar Research Institute, Cambridge. 
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| 
In contrast with the familiar icebergs of the Northern seas, those of the Antarctic have been less often observed. | 
These much larger formations would be a menace to ships if navigation were increased in the Antarctic, but | 

as tt is they afford an interesting study in Polar geography. | 


THE icebergs of the North Atlantic, at once the beauty 
and the terror of the Newfoundland Banks, are now 
familiar to us as natural phenomena. From song 
and story, from picture and photograph, we know 
quite well their pinnacled 

shapes, their diversity of 

form and 
power to 


their 
cast a mist 
upon the waters and veil 
their presence, their glory 
by day and their menace 
by night. The activities 
of the Iceberg Patrol 
Service in the last few 
years has greatly 
increased our knowledge 
of these icebergs from the 
flords, 
life history is not only 
easy to read but com- 
paratively brief. As long 
as sea traffic lasts they 
will have to be located 
and watched and new methods of attempting their 
destruction will no doubt be devised, but of their 
origin and habits there is not very much more to learn. 

Of their monster of the Southern 
on the other hand we know very much less, although 
they are vastly greater in number as in size than the 
northern bergs. 


colour, 


Greenland whose 


all visible. 


cousins Seas 


They would be just as great a menace 
of the seas were those seas used, but only exploring 
ships and tramp steamers endeavouring to save coal 
on a great circle course pass that way and, like 
Kipling’s old Scots engineer, find 

The bergs like kelpies overside that girn and turn and shift 
Whaur, grindin’ like the Mills 0’ God, goes by the big South drift. 
know the main characteristics of 
that they are innumerable, that they 
are usually tabular in shape, and of vast size, in short, 
that they present a complete contrast to those of the 
North Atlantic. Moreover, the visits of many 
exploring expeditions to the mainland of the Antarctic 
continent have elicited the main facts of their origin. 


From these we 


these bergs ; 





TABULAR BERG IN ITS 


The stratification, the groove at the water line and the half submerged foot are 
Seen in 62° S. latitude, about 1,000 miles from its parent mass. 


Nothing less than a study of their life history will 
enable us to understand why the largest Greenlander 
is rarely more than half a mile in circumference, while 
the average of the giant southerners must be at least 
twice or three times as 
much. They have been 
seen as large as thirty 
miles in length, say one 
hundred miles in 
circumference, or nearly 
four hundred square 
miles in area. (The Isle 
of Man is less than three 
hundred.) Then, again, 
why should their great 
bulk not carry with it 
greater height, for they 
very rarely reach two 
hundred feet above sea 
level, and the _ Green- 
landers can match that? 
Why are they tabular, 
why are their sides sheer 
and their corners rectangular ? To answer these 
problems we must go to the source of the iceberg 
and trace its career from the day it is “‘ calved”’ to 
the day some years later when a small drift of loose 
brash ice is all that is left of the ten-million-tonner 
that it was in its prime. 

In Greenland all but a very few of the icebergs 
come from the valley glaciers, which, descending 
from the inland ice-cap, push out into the sheltered 
waters of the deep fiords, whence tides and storms 
break off the irregular blocks which float down Davis 
Channel and the Labrador coast. But in the south 
it is not to valley glaciers that we must go for the 
source of the bergs, indeed there are very few separate 
glaciers on the continent, considering its vast area. 
Nor is the prodigious ice-cap which covers the 
continent concerned except in an indirect way. The 
real source is in a feature which has none but a 
miniature counterpart in the north, and that is the 
flat fields of snow-ice, strictly speaking neither land-ice 
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ICEBERGS AGROUND AND SURROUNDED BY SEA ICE. 


Observations on grounded bergs are of value in determining the length of life of these giant masses. 


They melt more rapidly in this condition 


than when drifting with the current, but it appears that an iceberg of average size may exist for the long period of from five to ten years 


nor sea-ice, which, under the name of “ barriers,”’ 
fringe almost the whole circumference of the continent, 
one at least being nearly the size of France. 

These curious ice-formations were first reported 
by Sir James Clark Ross in 1841 when he discovered 
and sailed through the open water of Ross Sea. As 
day after day passed with no ice ahead he began to 
dream of sailing even to the Pole itself when he found 
his way effectively barred by a sheet of ice, afloat, 
which reached to the height of his masthead and 
which, as he proved by surveying it, extended east 
and west for nearly four hundred miles. He naturally 
called it ‘‘ The Barrier,’’ and although it has since 
formed a highway for sledging, it was and always 
will be an effective barrier to navigation, so that the 
name has clung to the formation there and elsewhere. 
The name “ shelf-ice ”’ 
occasionally used, but it is not much more explanatory 
than the other. 

The origin of these barriers was for some time very 
ubscure, for the discovery that they are moving and, 
in the case of the Ross Barrier, moving faster than any 
Antarctic glacier, was very puzzling. Moreover, it 
was soon proved that the outpourings of ice from the 
ice-cap could hardly furnish enough ice to form the 
barriers. Without going into the details it can be 
stated that the barriers are maintained by the snow 
that falls on them, and that whether it began as a 


has been suggested and is 











sheet of sea-ice which did not break up but went on 
receiving additions from above, or whether glacier- 
tongues provided the starting point, does not matter 
very much. Their motion is due to the tendency 
of any mass of snow to flow outwards like pitch and 
differs in no fundamental way from the motion of 
glaciers, except that the glacier has to overcome 
the friction of its bed while the barrier rests on the 
practically frictionless sea. The general form of a 
barrier is therefore that of a flat sheet of compressed 
snow from one hundred to fifteen hundred feet in total 
thickness floating on the sea and attached loosely 
to the land. Its seaward edge, which may be from 
ten to four hundred miles away from the land, is 
subject to the effects of the tides and storms, and 
during each summer pieces break off and float away 
as icebergs. Each year the barrier will receive from 
six inches to over a foot of hard wind-driven snow 
which forms fairly well-defined strata, usually quite 
evident in a newly calved berg. Its density increases 
from top to bottom, but even the lowest layers are 
rarely of the density of true glacier ice. 

So much in explanation of the uniformly tabular 
appearance of the Antarctic icebergs, now for their 
rectangular plan and vertical faces. If one takes a 
sheet of home-made toffee, not the hard kind which 
sticks to one’s teeth but the soft sugary kind that 
crunches easily, and subjects it to bending it will 
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shatter into roughly rectangular blocks. It does so 
because it is homogeneous in texture and the only 
lines of weakness in it tend to be parallel to the surface. 
The same is true of the barrier ice, whose only natural 
lines of are the _ horizontal 


weakness planes of 


stratification. Consequently, except in proximity to 
land where pressure may have given rise to vertical 
crevasses which may cross at any angle, the typical 
barrier berg tends to be approximately rectangular 
and with almost vertical sides. Indeed, when newly 
calved they look like gigantic blocks of sugar floating 
on the water. One can imagine therefore that the 
poet did not exceed his usual license when he described 
a newly calved barrier berg as : 
Breasting the slow-heaving limitless swell 
Child of the snow and the far-reaching tides, 
Proudly I swing, sheer-riven, clean-cornered 
Dipping awash my immaculate sides 

Once separated from the parent mass the berg drifts 
oft, moved rather by the currents which affect the 
five-sixths of its bulk which is under water rather 
than by the winds which strike only the one-sixth 
above water. Immediately, but at first rather slowly, 
the processes of degradation begin to act, the first 
obvious effect being the formation of a groove all 
round the berg at its water line due to the lapping of 
the waves and thawing. It must be remembered, 
however, that in the latitude of its birthplace the sea 
water is rarely much above 28 degrees Fahrenheit, 
the freezing point of salt water, and that the thawing 
Is a very slow process. In any re-entrant corners 
the waves will add erosion to thawing and carve out 
definite caves at the water line, but the general effect 
will be that of a gradual undercutting all round. 
later falls of the upper structure above 
this undercutting will take place, so that the surface 
area above water is decreased, some of the rectangular 


Sooner or 


appearance is lost, at the same time the berg rises 
higher in the water exposing the shelf or foot. 


Two Catastrophes. 


Often enough the iceberg will lose more from one 
side than the other so that its equilibrium is disturbed 
and the whole is tilted through a small angle, with 
its former water line very evident at the uppermost 
end. These somewhat gradual changes may go on 
slowly for a considerable time unless the berg meets 
with an accident. Now, the two catastrophes which 
can happen to an iceberg are going aground on a 
shoal or having a collision with another berg, and 
either of these will profoundly affect its career, for 
though so enormous, indeed because so enormous, they 
are relatively fragile. 


The usual effect of a collision will be that besides 
starting more vertical cracks in the upper part, the 
portion below water will receive the main force of 
the collision and a large part of it may be broken off 
and rise with hideous bubbling to the surface to form 
a berglet itself. This is a catastrophe of the first 
order, for the equilibrium is at once _ hopelessly 
disturbed and the new line of flotation taken up with 
very prolonged swinging is at a comparatively high 
angle to the original one. Remembering that a berg’s 
real lines of weakness are its planes of stratification 
it is easy to see that now there is a tendency for the 
upper part to shear off as a snowslide, and _ such, 
indeed, frequently happens, leaving it far from 
tabular. 


A Prisoner Aground. 


Grounding on a shoal is even worse, for the shock 
itself is likely to start fresh vertical fractures and, 
moreover, if it happens late in the season it will 
probably be encircled by sea-ice and imprisoned till 
the following summer. During the winter it has its 
revenge on the sea-ice, however, for each block that 
falls off its upper surface lightens the berg which 
therefore rises in the water, heaving up with it the 
surrounding sea-ice, rending it with radial cracks. 
By the spring it is quite difficult to approach the 
berg for it 1s surrounded by a steep glacis of ice up 
which it is not easy to climb. Owing to this loss of 
weight, however, it will usually break off and float 
away and not remain aground for a second season, 
but go to join the majority of its kind up in the warmer 
seas of the pack-ice belt. 

lor this is the natural rendezvous of all flotsam 
in the Antarctic prevalent 
drifting the water westward all round the continent 


regions, the easterlies 
but with a slight northerly component, so that the 
larger and longer-lived icebergs may reach the zone 
of the great westerly drift and then drift eastward 
In the pack-ice 
belt the icebergs are in calmer water and less damage 
is done by the waves, but the pack thins considerably 
in the autumn or even melts away entirely so that 
the full effect of warmer seas and larger waves Is 
brought to bear. 


round the continent the other way. 


The process of degradation therefore 
proceeds apace and in this zone every stage is to be 
observed. 

The temperature of the water may rise well above 
32 degrees Fahrenheit, so that loss by melting below 
the surface may be in excess of loss above the surface. 
The result is that tiltings and partial capsizes are 
more frequent, and therefore a great diversity of 
shapes and sizes is to be seen which at first sight 
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seem to be far removed from the typical tabular form. 
How rapid is the disintegration in the open sea can 
be inferred from the “ tail ’’ of brash ice which streams 
away to leeward of each iceberg, but the actual rate 
will depend a good deal upon the form and size of 
the berg, smaller and more irregular shapes presenting 
more opportunities for the action of the waves. 

Once an iceberg has reached the pack-ice belt it 
probably does not turn southwards again, unless 
it happens to turn into one of the return currents 
or slow eddies caused by the projections of land from 
the main continent. More often it will remain in 
the pack or drift northward beyond it, for icebergs 
have been reported as much as six hundred to a 
thousand miles north of pack-ice. The interesting 
point then arises as to how far it travels, and that 
again depends upon its length of life. 

There are no data by which to settle these points 
outright, but inferences can be made from observation 
made upon bergs which have grounded for one or 
two seasons near the headquarters of an expedition, 
noting the amount of loss during that period. These 
observations upon grounded icebergs are apt to err on 
the side of shortening their life because the rush of 
water over a shoal will melt the ice much more quickly 
than would be the case if the iceberg were drifting 
with the current. It appears that taking these facts 
into account the life of an iceberg of average size 
may be from five to ten years, and if we accept 
the minimum figure we get some notion of its 
travels. 

Observations of icebergs of special form at different 
periods have shown that it will move at little less 
than the rate of the current and is but slightly 
influenced by the winds. If, therefore, we suppose 





ATMOSPHERIC THAWING. 


This very old iceberg, aground in the sea ice, illustrates the effect of atmospheric 
thawing which causes the vast surface to break with innumerable crevices. 




















A SNOW-SLIDE. 


This beautiful photograph taken from a whaling ship shows an iceberg which 


has tilted about forty degrees, causing a snow-slide of its upper layers to the left. 


that the general eastward drift of water off the shore 
of the continent be of the order of ten miles in a day, 
a very conservative estimate, we can assume that an 
iceberg will travel at least tive miles a day, and its 
annual travel may be about two thousand miles. 
It will be seen, therefore, that it is quite possible 
for a berg to circumnavigate the Antarctic continent 
during its life-time, and many undoubtedly would 
do so were it not for three facts. 

The first is that Graham Land, to the south of 
South America, projects almost into temperate seas 
and forms an obstacle round which comparatively few 
bergs can go. The second fact is that there is a 
general northerly tendency in the easterly drift and 
the berg may reach the zone of the westerlies and 
reverse its direction of travel. Finally, it is very likely 
to be held up during some period of its voyage by the 
giant eddies of the Ross and Weddell Seas. 

The last stages in the life of an iceberg can be 
imagined well enough. Losing bulk both by fracture 
and by melting, it will grow smaller and smaller until 
the movement of individual waves will begin to 
affect it. The surging and jolting caused by this will 
very soon fracture it into small pieces and the end 
may indeed come very suddenly. One such sudden 
disintegration was observed in McMurdo Sound, a large 
but very old iceberg drifting slowly into a bay. As it 
touched a shoal the whole mass crumbled into pieces 
in a moment or two, and all that was left was a wide 
area of brash ice spread widely over the bay. It was 
this observation, indeed, which led the poet to picture 
the end of his berg as :— 

Broken and tilted, sun-wasted, sea-drunken, 
Once more to the shores of the Southland returned 


Aground on a shoal I await the last mercy, 
Swift death and complete in the cold sea interned. 
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By T. A. Stephenson, D.Sc. 


Zoology Department, University College, London. 


It will be recalled that Dr. Stephenson, as leader of the Reef party of the Great Barrier Reef Expedition to 
Australia, was in charge of the work connected with the con position of the reefs, the growth of corals and the 
He now describes some recent discovertes concerning reproduction. 


breeding of animals and plants. 


THE subject of animal reproduction in the sea is, 
of course, too vast to be summarized in a short article. 
The following paragraphs aim at giving a few examples 


of recent work dealing with it in one form or another :‘ 
prefaced by preliminary remarks which will serve 
as an introduction. 
Reproduction is of two kinds : 
sexual The first 
kind is which is 
universal multicellular 
and involves’ the 
production of eggs and 
spermatozoa, either by the same 
individual or by different ones. 


and asexual. 

that method 
among 

animals, 


The second is the mode employed 
when anew _ individual is 
produced from part of the tissues 
of the old, without the inter- 
mediary of eggs and spermatozoa, 
so that a new one is created which 
has 


undergone no embryonic 


development. This method is 
by no means universal, but it 


co-exists with 


sexual repro- 
duction in many animals. 
In the case of sexual 


reproduction it is of interest to ascertain the 


mode and time of the production of the ripe sexual 
cells, and to study the conditions which determine 


sexual maturity and its duration. There are 


animals which breed and 


continually, at somewhat irregular intervals ; 
which breed 


casually more or 


less 
others 
Once 


only and then die; animals 


which may breed at any time; others which only 
breed 


during a_ restricted 


and so on. In 
those animals which breed periodically, but 


a definite season only, the season usually 


Season ; 


during 


OCCUTS 
at a fixed time in the year or in the month. Thus 
there are species which breed once a year, others 


which ripen twice a year, and a number which ripen 
once or twice a month, for at least a certain number 
of the months of the year. the 


Sometimes same 





A SEA ANEMONE. 
It is here viewed from underneath during the process of 
laceration, through a sheet of glass to which it was attached. 


} 
| 





species has different habits in different parts of 


the world. 

The occurrence of asexual reproduction is rather 
different, and it takes a number of forms. 
such as a 


A creature 
sea-anemone may tear itself rapidly into 
halves (fission), each of which 


heals up and becomes a 


new 
animal; other creatures, such 
as the freshwater polyp Hydra, 
produce buds which separate 


from the parent and form new 
individuals. When, as often 
happens, buds do not separate 
from the parent animal, they 
have the effect, not of repro- 
duction in the sense of increase 
in the numbers of the race, but 
of converting an individual into 
a colonial structure, whose area 
they extend. But budding of 
the Hydra _ description, and 
fission, are important factors in 
race-propagation, wherever they 
occur frequently from the same 
parent. Asexual reproduction, 
like sexual breeding, may take 
place at irregular intervals, or may be restricted to 
given periods. It is not, generally speaking, of so 
seasonal a nature as sexual reproduction. 

There occur, among the common British anemones, 
no less than five different means of reproduction. In 
the first place, the production of eggs and sperms 
occurs 1n all of them, sometimes by the same individual 
anemone, sometimes by different individuals. But, 
although certain species reproduce only by means of 
eggs, which are shed into the sea, others either modify 
this procedure or add another method to it. Those 
which modify the sexual method, retain the developing 
eggs within the parent body until these become 
transformed into young anemones, after which they 
are brought forth as miniature editions of the adult. 
This is an example of viviparity, a phenomenon which 
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occurs in various groups of 
animals. But in anemones 
other than those mentioned, 
fission of three varieties 
takes place in addition to 
egg-laying. Of these 
varieties, the first is exem- 
plified by an anemone which 
tears itself vertically in 
half, distributing its various 
organs fairly equally between 
the two halves, and involving 
mouth, throat, and tentacles 
in the division. A large 
open wound is left in each 
half, by this proceeding, but 
this soon heals up, and new 
tissue is regenerated where 
the tear took place. The 
two new anemones may each 
tear themselves into halves 
again after a 
previous division. The second variety is illustrated 
by an anemone which does not subdivide until it 
begins to creep about, but when it does so it tears 
off small pieces from the lower part of its body and 
leaves them behind. These pieces grow into new 
anemones, but each one has to grow a new mouth and 
throat and new tenacles, since it received no share of 
those belonging to its parent. This process is 
designated laceration by tearing, to distinguish it from 
a third kind of fission (laceration by constriction), in 
which small pieces of the lower part of the anemone, 
as before, become separated from it. But in this 
case they are not normally torn away as the parent 
moves, but, while the parent remains stationary, they 
gradually become constricted off from it, first as 
peninsulas, and then as islands; but here very little 


quite soon 


actual tearing is involved. 

It has been known for 
means of increase occur among anemones ; 
distinction has been made between the two kinds of 
laceration, and it was often supposed that the various 
methods were more or less haphazard in their occurrence 
and not orderly in their appearance. The surprising 
result emerged, however, that, apart from the fact 
that all species produce eggs, no two of these methods 
normally co-exist in any one of the species studied— 
1.€., a viviparous species does not reproduce asexually 
atall; andina species which does reproduce asexually, 
only one method is used—either total longitudinal 
fission, or laceration by tearing, or laceration by 
We cannot conclude that no anemones 


time that these 
but no 


some 


constriction. 





ACANTHOZOSTERA GEMMATA 


One of the commonest shell-fish on certain reefs of the Barrier. 
at the time of full moon. 


have two habitual methods 
of reproduction, that 
there are never exceptions to 
the rules mentioned (though 
none whatever occurred in 
the experiments in question) ; 
but it is evident that the 
habitual method of repro- 
duction in an = anemone 
constitutes, In such cases as 
those described, an important 
characteristic, and 
not of the 
widely 


nor 


specific 
one which is 
structural kind so 
employed in the discrimin- 
ation of species, but is of 
a definitely physiological 
nature. This example is by 
no means but it 
which 


unique, 
illustrates a field in 
our knowledge is scanty and 
in need of extension. 

In most of the anemones thus studied, the asexual, 
or viviparous production of young, seems to occur 
more or less continually, and not at stated intervals ; 
although in certain of them a breeding maximum 
probably occurs at a given time of year. 

The otherexamples which I wish tocite deal with sexual 
reproduction only, and the first of these is taken from 
Fage and R. Legendre 


It spawns 


some interesting work by L. 
on the swarming of certain marine worms.* 

These authors worked at night with a floating 
lantern (a well-known method of attracting marine 
creatures), in the inshore waters near Concarneau and 
Banyuls. They obtained over sixty species of 
Polychaet worms in this manner at Concarneau alone, 
and give a detailed account of the structure and 
swarming-habits of these creatures. The worms in 
question mostly belong to species which do not normally 
appear at the surface of the but inhabit the 
bottom, and when they do appear in the plankton 
are always either sexually ripe or have partly or wholly 
By determining, therefore, 


sea, 


extruded their sexual cells. 
the period during which such a worm occurs near 
the surface, it is possible to discover its breeding 
season ; and in the case of some of the species, this 
cannot easily be done in any other way. 

The genital crisis, then, is accompanied in many 
Polychaets by a complete change of habits ; and this 
is correlated with a series of profound changes in the 
bodily structure of the worm. Among the species 
studied, the behaviour of the swarming worms varies 





* Archives de Zool.Expér. et Gén., 1927-8, p. 23. 








96 DISCOVERY 


in different cases. In some species the swarms consist 
almost entirely of males, the female being planktonic 
only exceptionally. In others, both sexes are present, 
but their meeting does not appear to affect their 
swimming-motions, and their products are shed through 
ducts to the exterior. In yet other forms, however, 
the meeting of the sexes in the plankton results in a 
frenzied swimming in narrow circles, which precedes 
spawning; and here the products are liberated by 
rupture of the body-wall of the worm. 

In some cases the spawning of a worm takes place 
at a very precise time, as in the famous example of 
one of the Palolo worms, a Pacific species, which 
invariably spawns at the last quarter of the October 
moon, so that the local natives know exactly when 
the spawning swarms of worms will occur, and utilize 
them as food. 

This leads on to the question of the connexion 
which exists between the breeding of certain marine 
animals and the phases of the moon, and our remaining 
examples will illustrate this relation. 

It is no new idea that there is a connexion between 
the moon’s phases and the condition of marine 
; it is, in fact. a very ancient one, still 
in vogue, for instance, among the fishermen of the 
Mediterranean ; but until quite lately there has been 
very little scientific confirmation or otherwise of the 
old beliefs. The matter was first brought into serious 
prominence by 


organisms 


Professor H. Munro Fox, who has 
described the ancient beliefs and the modern scientific 
observations in an earlier volume of Discovery (1925, 
Pp. 457). Since the date of that article, however, there 
have been new contributions 
to the subject. 

Of the animals which breed 
at a period related to a lunar 
phase, some ripen at about 
the time of full moon, others 
at about that of new moon, 
still others at both these 
times. There are also species 
which spawn at other phases 
than the two mentioned, and 
this spawning may be 
periodic (taking place for 
several consecutive months) 
or may occur only once in the 
year, as in the case of the 
Palolo 
above. 

There is a general belief 
among Plymouth fishermen 
that “queens’”’ (Pecten 


worm mentioned 





POCILLOPORA. 
The photograph of this very young coral is unique, and it is believed 
that nothing like it has been illustrated before. 


opercularts) become “ full”’ or “‘ empty ”’ (7.e. sexually 
mature or spent) with the waxing and waning of the 
moon. With a view to discovering whether or not 
this belief is founded on fact, Mr. C. Amirthalingam 
recently made experiments at the Plymouth 
Laboratory. Queens were obtained periodically and 
in large numbers from trawling-grounds within thirty 
miles radius from Plymouth, and the condition of their 
sex-organs was studied by a standard method. A 
piece of work of this nature involves a number of 
observations. The size of each animal and other 
data must be obtained. In the case described, 
dealing with a hermaphrodite animal, the following 
points were noted: The condition and colour of 
ovary and testis; their relative sizes; the condition 
of the eggs; and the presence or absence of ripe 
sperms (the condition of eggs and sperms may be 
judged by a number of criteria, which are now becoming 
well known). After the queens had been preserved, 
further observations were made, including microscopic 
work on the structure of the gonad from sections. 
An experiment was also undertaken to ascertain the 
effect of moonlight on the scallops. 

The result of the work was to show that, in the 
Plymouth area in 1927-8, from January to June 
inclusive, there was a definite lunar periodicity in 
the reproduction of the queens, and that the ripening 
of the sexual products corresponded with the full 
phase of the moon. Thus, in this particular case, 
the fishermen were justified, though it is not always so. 

The question as to why animals should spawn with 
any relation to the moon is discussed by Fox in the 

article mentioned above: 
and it may be said that in 
spite of new information on 
the subject, we are still far 
from understanding the 
causes ; 1n fact, some of the 


recent work complicates 
matters rather than other- 
wise. It should be noted in 


this connexion that the queen 
scallop normally occurs at a 
depth of twenty fathoms 
(120 ft.) or more, where it 
is beyond the effective range 
of both tides and moonlight. 

Finally, the results of some 
recent work in Australia by 
members of the Barrier Reef 
Expedition (a general 
account of which was given 
by Dr. C. M. Yonge in the 
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January issue of Discovery) have a bearing on this 
subject. 

One of the aims of this expedition was to discover 
something about the breeding of marine animals in 
general, in a tropical sea. We wished to ascertain 
whether, in such a sea as that between the Barrier 
and the mainland there is a general breeding season 
for animals, a “‘ spring ’’ as it were ; whether breeding 
goes on equally actively all the year round, or whether 
it is most frequent within a 
restricted period. The result 
of this work cannot as yet be 
foreshadowed in a_= general 
statement, although a 
reasonable amount of infor- 
mation was obtained ; but one 
or two instances may be quoted. 

One of the commonest 
shellfish on the reef inhabited 
by the expedition was the 
mollusc illustrated in Fig. 2 
(Acanthozostera gemmata), a 
creature sometimes attaining 
a length of six inches. This 
animal was first observed to 
spawn on the night of full 
moon in September ;_ and after 
this records of its spawning 
were obtained on every full 
moon night for seven months 
(with one exception). The 
numbers of experimental 
animals used were not large, 
but the regular gonad-samples page. 
told the same story of a 
monthly ripening, and although experiments were 
put out several times on the night before and the 
night after full moon, no animals ever spawned on 
those occasions. In another of our common animals, 
one of the massive corals (Porites), we first noticed 
spawning towards the end of January; from this 
time onward it continued for several months, but 
without any relation to the moon’s phases. A third 
species, a common clam (Hippopus hippopus), spawned 
once only during our year’s residence, and the great 
bulk of the spawning took place during January 
(mid-summer). 

The most interesting case, however, was that of 
one of the branched corals, a species of Pocillopora, 
which provided an entirely novel entertainment. This 
coral starts its life as a small free-swimming larva, 
something like a caraway-seed, which settles down 
and flattens itself out into a little disc like a miniature 


coin, and at once begins to secrete coral. 
is at first horizontal, so that it soon forms a small 
flat sheet, 
skeletons. 

from the centre of the sheet, a complicated branching 





THE ADULT CORAL, 


This is the adult form of Pocillopora, illustrated on the prev ious 


Its growth is marked by the building up of a complicated 
branched structure. 


Its growth 


consisting of coral-polyps with their 
Subsequently there begins to grow upwards, 


structure, such as is shown in the illustration. The 
coral was of common occurrence in shallow pools 
on the reef, and its time of breeding was ascertained 
by collecting, periodically, branches of the coral in 
jars or buckets and bringing 
them ashore. If breeding was 
in progress, great numbers of 
the free-swimming larvae would 
be liberated in the buckets. 
We are not able, unfortunately, 
to present the complete story 
of one annual cycle in this 
coral; but we have enough 
information to show that from 
December to May there were 
breeding-maxima close to the 
time of every new moon (with 
the possible exception of 
January). In June, however, 
after an unusually long pause, 
the breeding maximum 
occurred about the time of full 
moon, and in July a_ small 
amount of breeding also took 
place about full moon. The 
other data we 
show a_ small amount of 
breeding about full moon in 
August. It seems clear that we 
are dealing here with a curious 


only possess 


case, hitherto unique, in which an animal breeds about 
new moon in the summer months, changing over to 
full moon in the winter! Whether there is any 
connexion between this cycle and a series of changes 
affecting the tides, from summer to winter and back 
again, which occurs in this region, remains uncertain. 
Even from the facts quoted above, it may be seen 
that upon this one reef, about a mile in length, several 
varieties of breeding were in progress—sudden breeding 
in mid-summer (clam) ; prolonged breeding for several 
months (Porites); breeding at full moon (Acanthoz- 
): and a change in breeding from new moon to 
full (Pocillopora). Evidently the state of affairs 
revealed is a complicated one, and no single or simple 
explanation will account for the facts observed. 
The question of breeding in the sea provides a field 
of considerable interest for future research. We are 
only beginning to understand its problems. 


ostera) ; 
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The African Negro at School. 


By E. S. Fegan, M.A. 








Librarian of Girton College, Cambridge. 


Having recently returned from a tour of inspection of many native schools in West 


gives a first-hand account of the progress that 1s being made in teaching the negroes to teach them- 


selves. 


Methods are in use designed to combine the best native standards with those of European culture. 
s 


Africa, Miss Fegan 





THE theory 
rather, dark 
those whose 


that because a man’s skin is black (or 
brown) he is therefore so different from 
skin is pinkish-white that he can never 
attain to their powers of brain, is dying out, partly 
because already in America and in Africa the negro 
has shown that he can attain to a high standard, not 
only of skill—anyone in his own native environment 
and working in his own traditional crafts can show 
that—but also intellectually. But I think, 
because people are gradually coming to understand 
that among the various races of the world each has its 
own special contribution to give, and it is only because 
the African—from force of natural circumstances—has 
late into the of civilization, that he 
has not yet shown what he can do, or just what his 


More, 


come stream 
contribution may be, when his powers are exerted to 
the full. Perhaps even now in music he may be 
coming to his own. 


Skilled Mechanics. 


One has only to travel in Africa, and to go about 
among the negroes in any part of it, to notice how 
observant and quick they are to take in everything 
that is going on around them. Everyone who has 
served in their country will tell you how they “ size 
up a foreigner, and how apt their nicknames for 
him often are. 


Among these less “ civilized ’’ peoples, 
too, one will notice the swift precision of movement 
that a life spent in the open so often engenders, and 
in their own traditional handicrafts their fingers are 
deft This them good mechanics, 


and on railways and on steamboats, in delicate work 


enough. makes 
like map-making, in the use of sewing machines, and 
in the driving of cars, they exercise these gifts with 
skill. Some may demur at this statement in respect 
of motor-driving, “for he driveth very furiously,”’ 
and on the Gold Coast in particular my usual phlegm 
began to desert me on the roads, and I found myself 
anticipating a crash round every curve ! 

West African roads are generally only just wide 
enough for two cars to pass, and on either side of the 
often slippery laterite road is a deep gulley, presumably 
to carry off the water in the rainy season, but deepened 


because pedestrians find them safe to walk in. There 
is nothing to prevent a wheel from slipping over, 
and when a heavily overladen car comes hurtling round 
a corner on the wrong side without hooting (oddly 
enough, for noise is dear to the African as a rule), 
it seems inevitable that one car or other must slide 
off the road with the swerve. And the number of 
cars that one sees decaying in the bush at the side 
of the roads is not reassuring. However, if one is 
driven often enough, one gets used to the feeling, 
and sits contentedly presuming that one will arrive 
safely. And I am bound to confess that some white 
drivers made me more uneasy than the black. 

But I am to write of the schools where these lads 
and men are trained, for in many schools at present, 
little and big boys, or girls, sit side by side in class 
without the least shade of self-consciousness on either 
part. Among our 
education, there is 


own Directors and Supervisors of 
a very general opinion that what 
is most needed is a good all-round grounding, perhaps 
as far as to Standard VI our English 
Elementary Schools, with plenty of practical work 


or so of 


in addition to, or instead of, some subjects. 
Gardening, farm-work of various kinds, building, 


sanitation, hygiene, first-aid, and for the girls cooking, 
sewing, and the care of children, are pretty generally 
taught at one stage or another of the child’s school 
life, if it stays at school long enough. 


Administrative Training. 


In some schools which aim at preparing the sons 
of chiefs and headmen for the administrative posts 
which they may be expected to fill later, a good deal 
of training in self-government is inculcated by dividing 
up the schools into little groups of four to eight boys, 
who live in native huts and in some cases mess 
together, each hut being in charge of one of the boys, 
who is responsible for everything that goes on in it. 
One of the best known is perhaps the school at Bo, 
in the Mende country of Sierra Leone Protectorate. 

This school has about 160 boys, divided into four 
‘towns,’ each town consists of some ten huts with 


six boys in each, and each hut is surrounded by a 
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little garden, where the boys can grow the various 
vegetables used for making the soups or sauces which 
flavour their fu-fu, a kind of porridge. The huts are 
managed by prefects, and there is a prefect over each 
town. There are three or four English masters, about 
eight African masters, and a “house-dame.” The 
class-rooms are in army huts, two classes to a hut, 
but one large hut is used for carpentry classes. Each 
house eats by itself, small boys being told off to bring 
the food in bowls from the kitchen. There are large 
playing fields and two swimming baths, the African 
masters have each his separate little house inside 
the school compound, and each English master has 
his own bungalow. The usual secondary school 
subjects are taught, as well as Arabic, but the boys 
begin at the very beginning, for there is no preparatory 
school attached. 

The boys adorn their own huts as they please, and 
colour-wash or chalk 
one 


some had very interesting 
drawings on the outer wall under the thatch ; 
gave a representation of a Porro Society meeting, 
others had maps of the world, perhaps a mnemonic, 
just as one sticks up something to learn in ones 
looking-glass. I regret to say that the “‘ towns ’’ were 
called Oxford, London, Manchester, and (I think) 
Paris! I found something of the same thing, on a 
smaller scale, at an American mission school in the 
Temne country, also in Sierra Leone Protectorate, 
where the boys gave their dormitories European 
place-names. 

At Georgetown, on Macarthy Island, half-way up 
the Gambia River, there is a similar kind of school, 
run very simply and neither so well developed, nor so 
far advanced. The usual subjects are taught up to 
Standard VI, with some Arabic, and the boys are also 
taught gardening. This school is only in its beginnings 
at present, but now that the Gambia has a Superin- 
tendent of education as a full time officer, the education 
Already in 
overflowing, 


in the country will probably develop. 
3athurst the full to 
especially in the junior classes, and there seems to be 


schools are all 


everywhere a great demand for some sort of schooling. 
Prince of Wales’ College. 


At the Prince of Wales’ College, Achimota, pupils 
are taught from the Kindergarten stage, and can go 
right through the whole school curriculum, and receive 
a training for teaching besides; the authorities have 
just started a girls’ school also. The Kindergarten 
Department has quadrupled classes, so that each 
child can be taught in its own vernacular. There 
are nine African student teachers helping in this and 
in the Junior Department, which is mixed, the small 
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boys (up to the age of ten) living at the girls’ hostel. 
A few girls go to the Senior School for lessons, but all 
live at the girls’ hostel, which is in the charge of five 
or six English women and two English men. The 
staff have small flats at each end of the hostels 
and the married staff have their own houses in the 
school compound. There are large art rooms, a 
good library, from which books are lent to all teachers 
in the Colony, and the college has its own farm and 
gardens, where the pupils have regular tuition, and it 
also runs a model village for its employees. 


Four Languages. 


Each member of the staff has to learn one of the 
four predominant languages of the Gold Coast—Twi, 
Ewe, Fanti, and Ga. They and the senior pupils do 
social service in the little villages round about 
Achimota, eé.g., sanitation work, games for children, 
simple first-aid, and so on. At first, I confess, it filled 
me with dismay to see small children from the bush 
set down to live in large dormitories in palaces with 
electric light and water laid on—and the Principal 
himself told me that sometimes at first small children 
were terrified to see water coming out of a tap—but 
on consideration, and on further acquaintance with 
the Colony, I began to realize that, in fitting these 
children to play a good part some ten years hence, 
it is giving them a better chance if they are brought 
up in good surroundings and are accustomed to take 
some of the amenities of civilization as a matter of 
It will make it easier for them to meet 
Europeans on a common without | self- 
a feeling of inferiority. | Wherever 
ways are kept, in such matters as 
and the sanitation is on lines which 
adapted to their own homes (this, 
and, 


course. 
ground 
consciousness or 
possible, native 
food, beds, etc., 
could easily be 
by the way, is wisely done in most schools), 
in addition, they are taught farming and gardening 
on improved methods. The children are carefully 
studied, and everything possible is done to_ bring 
out and build up the best of native character. It is 
a great task and a courageous experiment, and deserves 
the good wishes and support of all who care for Africa. 

Some of our senior political officers are anxious 
that the boys who will probably have to take a part 
in ruling their own people later should have more 
definite instruction in such things as account-keeping 
and the writing of reports, but these are things that 
can easily be added in the final year at school, if there 


has been a good general grounding previously, and 
if general intelligence has been quickenea and 


encouraged all through the school course. A ¢3reful 


training in their own vernacular, too, so that the 











pupils may learn how to express themselves well both 
in speech and in writing, should be of great assistance 
in this respect, and the best present schools are giving 
much care and thought to the developing of responsi- 
bility and steadiness which should go far to help the 
children in later life. 


Craft Schools. 


The Crafts Schools, too, are doing a great work and, 
as far as I could judge, are giving their boys a very 
good practical training which should not only turn 
out skilled workmen, but indirectly should do much 
to improve the standard of living and especially of 
sanitation and hygiene in the towns and villages. 
At Bauchi, in the Northern Provinces of Nigeria, 
one such school was started about two years ago. 
It is built in the Mohammedan style, with four large 
and long “ halls,’’ each one forming one side of an 
open square. Each hall is given up to a craft: 
(1) Smithery and motor mechanics ; (2) mason work, 
brick-laying and building ; (3) carpentry ; (4) spinning 
and weaving (the boys grow their own cotton). The 
school at present takes boys from the beginning and 
teaches them the three R’s, and aims at giving each 
boy a complete training in the subject he chooses. 
At Ilorin, also in Nigeria, the boys, besides doing all 
kinds of repairing jobs for anyone in the station, 
have built a bridge in the town, and an office for the 
Native Administration. Similarly, at the Trade School 
at Mampong, in Ashanti, the boys are helping with 
the building of new quarters for the staff, and so are 
putting into practice their building and carpentry 
lessons. Mr. Victor Murray, in his wise and witty 
book, “ The School in the Bush,” speaks with high 
praise of the carpentry work which he saw done at a 
mission school, where “a thing had to be done right, 
otherwise it was wrong’”’ and thrown out. But he 
would have found the same thing—-if he had looked 
for it—-in some of the Government Crafts Schools in 
Nigeria, where it was explained to me that it was 
better for a boy to learn his trade in a Craft School 
rather than in a works or in a Technical Department, 
because at a school he could be taught to do a thing 
properly, whereas there was not time for that in a 
works, and a thing good enough to pass would “ have 
to do.” And I do not think that that particular 
instructor, at any rate, was thinking only in terms of 
‘‘ skilled trades,’ but also in terms of “ boy.”’ 

In addition to all this, there is a certain amount 
of secondary education given—more especially in 
the older coast towns, e.g., Lagos with its excellent 
King's College, which approximates very much to an 
ordinary secondary school here, and Freetown, with 
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its Prince of Wales’ School, and also Fourah Bay 
College; in the latter the students work for the 
Durham degree, and it has lately opened a training 
department for men teachers for the Colony. Boys 
from these two schools (Fourah Bay is, of course, more 
of an affiliated college) sometimes come to English 
or Scottish universities, chiefly to study medicine or 
law. In time, I suppose that they will go rather to 
Achimota, but presumably there will always be a few 
who, for one reason or another, will prefer to come 
to Great Britain. 

That already some can make good use of such 
opportunities for higher studies is evident ; I remember 
in particular one African doctor who filled me with 
admiration for the deft and sympathetic way in 
which he handled the children, and for the quiet 
natural way in which he explained little points to me 
when he found that I was interested. The mention 
of this doctor reminds me of a native lad whose work 
I watched in a little mission dispensary far up 
the Benue 
nurse in charge. 


where he worked under the European 
This boy had been with her as a 
‘‘ dresser’ for some years and could safely be left 
to do all the ordinary dressings and to attend to 
simple cases while the nurse was busy with the more 
dithcult These children’s clinics and_ child 
welfare centres are doing a wonderful work. On 
the Gambia, for example, there are five or six women 


Ones. 


attached to one clinic who visit in the town much 
as our own district nurses do, and they are qualitied 
to act as midwives for the normal cases, calling in the 
English trained nurse only when specially needed. 
The senior nurse among them takes charge when the 
English nurse goes on leave. The Boy Scout and 
Girl Guide movements are also doing good _ work, 
and seemed to me to be extraordinarily well fitted to 
bring out all the best native qualities. 


A Promising Future. 


I hope that I have been able to show that education 
in West Africa is full of healthy promise and that 
there is a growing understanding of, and adaptation to, 
the needs of the people and the country. There is a 
great deal of work to be done yet, especially in the 
training of native teachers, who are wanted in 
hundreds, and, of course, I saw bad schools as well as 
good. But on the whole, the general impression left 
on my mind is a distinctly cheerful one, though perhaps 
it may be rather impertinent to say this when one 
considers the men who are directing native education 
in our Colonies, for it would be strange if things were 
otherwise, when one sees what skill, energy and 
devotion they put into the work. 
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Book Reviews. 


Report foi 


Department of Scientific and Industrial Research : 
3s. Od.). 


the Yeay 1928-29. (H.M. Stationery Office, 1930. 


This latest review of industrial research, comprising some 
two hundred pages, should be read in full by everyone interested 
in the progress of applied science. The most interesting section 
describes the observations of the Advisory Council during visits 
to research laboratories throughout the country, and covers 
such widely various subjects as fuel, food products, wireless 
and geophysical surveying. These practical details are followed 
by general comment on the relation of research to industry, 
in which suggestions are made of no less importance to scientists 
than to business men. 

In view of the conflicting reports published from time to time 
in the newspapers about the liquefaction of coal, it 1s satisfactory 
to read of the progress recorded at the Fuel Research Station. 
For more than ten years since the war the closest attention has 
been given to the problem in Germany, and it was at one time 
doubtful whether similar results could be obtained from coal 
mined in this country. An official investigation was therefore 
started into what is known as the Bergius process, which consists 
in treating the coal with hydrogen at high temperatures and 
pressures. The result is, when using suitable coals, to convert 
some sixty percent or more of the coal substance into distillable 
oil. The technical possibility of the process has been proved, 
and its commercial aspects are now being explored. A plant 
designed for continuous working, and capable of treating one 
ton of coal a day is in operation at the Fuel Research Station, 
and is being used for investigating the reactions that take place, 
and the conditions necessary to promote them. It has been 
found that a very small addition of hydrogen to the coal may 
have a profound effect on the whole coal substance, and will, 
for example, convert a non-caking coal into a_ substance 
possessing stronger caking power than the most strongly coking 
coal known. 
the lowest content of inorganic matter that can be obtained or 


The process is now being studied, using coal with 
prepared. The investigation promises to throw much light on 
the constitution of the coal substance, and the manner in which 
itis broken down by various methods of treatment. 

Official research grants, during the vear under review, have 
been continued to the Roval Institution, for the assistance of 
Sir William Bragg’s work on X-rays; to the Imperial College 
of Science in aid of Protessor Bone’s work on high pressure 
reactions ; and to the Cavendish Laboratory, Cambridge, 1n 
aid of Dr. Kapitza’s magnetic researches. This latter work 
on the properties of the clements in strong magnetic fields at 
the temperature of liquid air, has reached the point where 
experiments at still lower temperatures are desirable. The 
University Committee which administers this grant has advised 
the Government that a plant for the provision of liquid hydrogen 
could be erected at a total cost of £1,500. In view of the out- 
standing character of the work, and also because, so far as is 
known, no apparatus for the production of liquid hydrogen 
exists in this country, the grant of this sum is recommended 


in the report. 


During the past two vears the Advisory Council have made 


it their business to visit the headquarters of the research 
associations. 
report states, ‘‘ we were also left with some feeling of disappoint- 
ment that the results achieved were not being applied and 


‘“ While greatly stimulated by all we saw,” their 


utilized by the industries to a greater extent or with the 
enthusiasm that their merits often justified. There is still too 
big a gap between the completion of a successful investigation 
and the application of its results in practice. We agree with 
the Balfour Committee on Industry and Trade that the 
associations must do their part in bridging this gap, even at the 
expense of slowing down their programme of research. They 
need to keep prominently in mind the necessity of presenting 
their results in a manner which can be readily understood and 
appreciated by manufacturers.’’ Many associations are already 
taking steps to demonstrate their work on a large scale, but it 
is emphasized that good results can only be obtained from 
research that is adequately financed. 

One branch of industry is singled out for mention, since the 
work of the newly-formed Tin Producers Association provides 
an admirable instance of progressive propaganda. “ Of all 
countries,’’ the report continues, “‘ Great Britain ought to take 
the lead in the investigation of the industrial uses of new metals 
and alloys, yet we seem too content to allow such developments 
to take place in foreign countries. To take a concrete example, 
the alloys of magnesium have been intensively investigated in 
Germany for some years, and they are now produced and used 
on a large scale. Inquiries we set on foot showed that although 
these allovs were being made under licence in this country, no 
industrial research was taking place or was likely to take place.”’ 
In view of the special importance of light alloys to the aircraft 
industry, and therefore to the Air Ministry, it is now proposed 
to start a general research on magnesium and its alloys at the 
National Physical Laboratory. 


Natural History, the Pleasure and Purpose of Observation. The 
Second Rickman Godlee Lecture, 1929. By Viscount 


GREY OF FALLODON. (University College, London. _ ts.). 


The importance of the relation of natural science to other 
branches of human thought is stressed by Lord Grey in the 
second Rickman Godlee lecture, now published in book form. 
He suggests that, as we proceed with the study of natural 
science, we become conscious of a higher form of knowledge 
we should like to attain, beyond the knowledge of the processes 
by which nature works. The highest knowledge he defines as 
‘what is behind it all.”’ 
natural history does not take us to any conclusion. 


His own opinion is that the study of 
For that 
we have to go the philosophy or religion, or to other departments 
of thought. 

Lord Grey rejects the suggestion that, because we have 
discovered the forces at work in nature, it should be said that 
they are blind forces, and that there is nothing behind them. 
He is quite prepared to accept the conclusion that we cannot, 
by the study of natural history, get into realms which are not 
to be reached by it, but, on the other hand, it isequally unwarrant- 
able to draw the conclusion that we are therefore entitled to 
But nowadays a much more 
At the 
time when the discoveries of science were advancing so rapidly 
that they seemed to be reducing the area of the unknown, it 


say that negation is proved. 
healthy outlook prevails than was formerly the case. 


was thought that an advance was rapidly being made to some- 
thing final. With the extensive developments and changes of 
the last sixty vears, however, the feeling now is, certainly in 
lay minds, that with the vast increase in scientific knowledge, 
the area for speculation has enlarged still more. ‘ That, of 
course, tends to more reverence for the unknown. We have 


got now into a position where we are no longer beset by conflicts 








I02 


between science and religion. Each work, 


and the discoveries of science, instead of contradicting, enlarge 


is doing its own 


our imagination and our reverence for what mav vet remain 
to be known. Instead of our approaching finality, it seems to 
recede still farther as we advance.”’ 

Pleasure in the beauty of nature consists for the greater part 
In common things—‘‘ the clouds, the mists, the shadows, the 
light of golden suns, notions of moonlight, and especially light 
upon water—those great aspects of nature which have, in all 
generations, appealed to some people.’’ There is nothing senti- 
mental or weak in appreciating the beauty of nature : 
contrary, it is virile. 


on the 
The beauty of the sea has a large place 
in Homer’s poetry, which dates back to a time when the race 


‘was in its lusty youth. The second consideration is change. 


The aspect of nature changes with the light, which is always 


varying. With his well-known love for birds, it is not surprising 


that Lord Grey here takes an example from bird-life. ‘“‘ The 

general impression of the tufted drake is that its head is black, 

but when it is looked at in the full sunlight, it is a dark violet.’’ 
The author describes the purpose of observation in natural 


history as, first, the collection and accumulation of facts. in 


which the first requisite is accuracy, then the drawing of some 


inference trom the fae ts and the formation ota theory Finally, 


having discovered how life works. to find out the 


we should trv 


reason forits existence at all I realize,’’ he says, ‘‘ the great 


sult there is between the knowledge of an expert and that ot 


in amateur: natural history with me has been a pastime.”’ 


But if Lord Grey is not an expert, he is undoubtedly an ‘‘ expert 


amateur,’’ and the many interesting phenomena which he 


describes from his own observations show how thorough a 


~ pastime the chief merits of 
his work is the encouragement to study natural history which 
it should afford to all who have leisure. 


the subject has been. One of 


lhe People of the Small Avrow. By J. H. DriBeRG. (Routledge. 


ros. 6d 


Jungle Gods By KARL VON HoFrFMAN. Constable. 10s.). 


These two books invite comparison Not, 


because of a 


indeed, because 


each deals with an African people, but certain 


resemblance in the manner in authors have each 
endeavoured to picture vividly the daily life of a primitive tribe. 


In place of the somewhat arid analytical descriptive methods 


which the 


usually employed by ethnographical writers, which takes each 
custom in isolation, and, as it were. in a vacuum. we have in 


these two books a series of more or less imaginative sketches 
in Which we see primitive customs and beliefs in actual function 
as a part of the web of daily life. Each author, in fact, reverts 
to the method employed with consummate skill and artistry 
by Sir Hugh Clifford many vears ago in his fascinating sketches 
of the Malays. Since those sketches appeared only a few writers 
have attempted the method, and those hardly with success. 
Obviously, to write in this wav requires at least a special gift, 
if not a touch of artistic genius, and the writer must be equipped 
with a knowledge, if anything, even more intimate than that 
of the observer whose aim is a record on stric tly scientific lines. 
If that special knowledge is not present, or is not emploved 
constantly as a touchstone of the events portrayed, the result 
is distorted and misleading to a degree which is hardly less serious 
than an error in recording observed facts. 

It has been while 


worth to stress, though not unduly, the 


method of these two writers in order to emphasize the freshness 
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of outlook as well as the value of the two books. The method 
but for the 


reader who lacks the special knowledge to enable him to visualize 


of analytic description is essential to the student ; 


custom and belief as they function in action, these sketches are 
little short of a revelation. Captain von Hoffman, for example, 
in ‘* Jungle Gods,’’ shows by concrete instances how among the 
Lala, a people of north-eastern Rhodesia, magic and witchcraft 
permeate the actions of everyday life, and how with the coming 
of the white man, the conflict of new and old may often lead to 
tragedy. [From one point of view it may perhaps be considered 
that the most interesting feature in Captain von Hoffman's 
work is the way in which he brings out the dislocation in the 
logic of native ideas which is being brought about by the impact 
of European civilization. 

The people with whom Mr. Driberg deals, the Didinga of the 
Abyssinian frontier, were untouched by civilization when he 
first took up his administrative duties among them, and it Is as 
that he 


Small Arrow,’’ 


such describes them. Their name, “ People of the 


from the miniature instrument with 
which they bled their cattle 


of everyday life 


is derived 
Here we are shown the incidents 
love-making, marriage, birth, and death, with 
the thread of magic and witchcraft running through it all; the 
life of the hunter, the sowing in spring, and the constant duty 
of tending cattle, tribal warfare, and, even more desolating, the 
eftects of drought. As the author says, these everyday events 
need no added colour to make a story of intense interest. 


Applied Aerial Photography By A. C. 
& Hall. 


McKINLEY. (Chapman 


25S.). 


Although some fairly successful photographs were taken 
from kites and balloons as early as the beginning of the present 
century, aerial photography as we know it to-day is largely a 
post-war discovery. The year 1914 found the process still in 
an experimental stage, but during the war it was found to be an 
indispensable means of observing enemy territory, and rapid 
developments took place in the design and construction of 
cameras. Since 1918 even greater improvements have been 
made, and to-day aerial photography is ac cepted as an important 
valuable work has 


aid in the making of maps. In America 


been accomplished by the Army Air Corps, in which Captain 


Mclxinley has taken a prominent part. His book is divided 


into three parts. The first part deals with the work of the 
photographer, the second with developing, printing and copying, 
and the third with the making of maps. The book concludes 
with a chapter on oblique aerial surveys, which is contributed 
by Mr. A. 


Interior. 


M. Narraway, of the Canadian Department of the 


The desc ription of the three kinds of Maps construc ted trom 


aerial photographs is interesting. The maps may be divided 


into three general divisions: the mosaic, the photographt 


map, and the line map. The mosaic is constructed by pasting 


together overlapping vertical photographs, taken with a single 


lens camera, images in each photograph being matched as 


closely as possible with like images contained in the next 
this 
In the case of the photographic map all prints are projected 


photograph. In manner a composite map is formed. 


to a uniform scale, corrected within close limits for errors, 


and are then laid on a mount on which accurate control points 
have been plotted. Line maps are made by transferring the 


features contained in the photographs on to tracing paper 


or linen. 
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To those who desire a practical working knowledge of modern 


aerial photography as carried out in America, Captain 
McKinley’s book will be invaluable. The success of aerial 


photography in exploration work has been proved in East Africa 
and in tropical South America, as well as in the Antarctic. 
To the general reader the book is likely to make a less wide 
appeal, for the time has not yet arrived when aerial photography 


can be described as a popular hobby. 


Modern Science. By PROFESSOR J]. ARTHUR THOMSON, M.A., 


LL.D. (Methuen. 3s. 64¢.). 


Science is a vast subject, and in recent years many discoveries 
have been Most intelligent know 
something about modern science in general, but it is not always 
possible to secure an authoritative work which covers the subject 


made. people desire to 


The aim of Professor 


With a few salient 


without a mass of technical details. 

Thomson’s book 1s to supply this need. 
illustrations, the author seeks to show ‘‘ how the various sciences 
are disclosing the Nature.’’ Although ‘‘ Modern 


is intended specially for senior classes in schools, 


order ot 
Science " 
there is no doubt that it will make an equally wide appeal to 
those who are not undergoing scientific training. 

The book appropriately starts with a description of the 


making of worlds and a brief study of the solar system. The 
author then ‘‘comes to earth’’ and describes the world in 
which we live. Three following chapters deal with matter 


and energy, and we then pass to a study of the beginnings 
and the basis of life, illustrating how living creatures tend to 
fill up every corner of the earth and sea. The march of the 
seasons, the everyday life of the body, and the behaviour of 
plants and animals are discussed. There are also chapters 
on man in the making, his early inventions, the mystery of the 
beginnings of The book concludes 
Although, as Professor Thomson 


mind and the society. 


with a study of evolution. 
justly claims in his preface, the book deals ‘“‘ not with easy 
things but with the big problems which matter most,’’ it is 
written in the delightful conversational style characteristic 
of the author’s former writings. The book contains six plates 
and twenty-nine illustrations in the text, and is published 


at a popular price. 


Lhe Ai Tvavellers’ Guide to Europe. By CAPTAIN NORMAN 


MACMILLAN, M.C., A.F.C. (Duckworth.  10s.). 


The Airway to See Europe. By ELEANOR ELSNER. With a 
foreword by Lorp THOMSON, Secretary of State for Air. 


(Marriott. 6s.). 


The practice of travelling by air has greatly increased in 
popularity in recent years, and to-day it is an established means 


of transport in Europe. Higher speeds have made it possible to 


travel more quickly from place to place and have consequently 


brought increased business to the commercial traveller ; tourists 


have found greater comfort, better sightseeing, and fewer 


customs’ worries. 
the publication of two air travel 
In his latest book Captain 


>”? 


February has seen 
books, each unique in its own way. 
Macmillan, author of the ‘‘ Art of Flying, 
valuable experience as an aviator at the disposal of the traveller 
The each 
describing a separate country or group of countries and prefaced 
The traveller can see 


has placed his 


by air. book is divided into twelve chapters, 


by a map of the air lines in operation. 
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at a glance therefore what facilities the local air services ofter 
him. Geographical features and places of historical interest 
are described. The contains, 
prepared as it is by one who has had a wide experience of aerial 
matters, should prove invaluable to the ever-increasing number 


information which this book 


of those who travel by air. 

Less attention has been paid by Mrs. Elsner to the technical 
aspect of the subject; her book is perhaps most valuable 
as an interesting account of a pleasure tour from the woman's 
Captain Macmillan has written as an aviator 
Mrs. 


particularly an impression of the joys and thrills of a first 


point of view. 
with a wide experience of flying ; Elsner’s book is more 
experience of air travel. Ina preface Lord Thomson, Secretary 
of State for Air, expresses the view that many readers will 
themselves be infected with her enthusiastic and progressive 
‘They will learn from this book how a short holiday 
how 


spirit. 
can be spent by using the new means of transport ; 
accessible the most distant parts of Europe are to the air 


traveller; how tedious journeys can be shortened and the 


opportunities for sightseeing multiplied. If enough readers 
are persuaded to follow her example, they will create a demand 
for air transport whose results will be to make it not only swift 
and safe but also reasonably cheap.’’ 

It is particularly that 
published simultaneously, for each supplies what the other lacks, 


and in conjunction, they form a useful contribution to modern 


fortunate these books have been 


aerial literature. 


Savage Gentlemen. By MABEL C. CoLre. (Harrap. 15s. 6d.). 


Fashion rules in the titles of books as in everything else 
lor the moment it decrees that the title of travel books should 
give little or no indication of the area or people with which the 
contents deal. This is, to say the least, inconvenient, and the 
custom is to be deprecated. There is nothing distinctive in the 
title ‘‘ Savage Gentlemen ”’ to indicate that Mrs. Cole is concerned 
with the non-Christianized tribes of the Philippines. This 1s 
unfortunate, as the literature relating to the Philippine natives 
outside the pages of American scientific periodicals, is scanty, 
and this obscure title only adds to the difficulties of those who 
seek information on the subject. 

Mrs. Cole accompanied her husband on an expedition to Luzon 
and Mindanao, where he spent a period of four years collecting 
specimens and ethnological data on behalf of the Field Museum 
of Chicago. Although they lived on intimate terms with the 
tribes, who, indeed, came to take considerable interest in the 
work of recording their customs, the expedition was not without 
One of their colleagues, Dr. Jones, was killed 
Dr. Cole and his wife, however, were 


its dangers. 
when visiting the Llorot. 
fortunate enough to inspire the respect and affection of these 
wild tribes who merited the title which the author has given 
them, even though they were head-hunters and some of them 
practised human sacrifice with the attendant rite of cannibalism 


The Problem of Oil. BRUNNER. (Ernest Benn. 


12s. 6d.). 


By C. T. 


As an official of one of the large oil companies Mr. Christopher 
Brunner has had special opportunities of studying the oil problem. 
He deals in this important book with the oil industry as It 
affects the British Isles, and traces more particularly the part 


played by it in the industrial and domestic life of the nation 
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lurthermore, against the background of world-embracing 


corporations and financial interests, the author reviews the 
general operations of the concerns responsible for the distribution 
of oil in Great Britain. He describes clearly, from the economic 
and commercial standpoint, the production and marketing of 
the several products—benzine, kerosene and white spirit, fuel, 
gas and Diesel oil, lubricating oil and bitumen—and concludes 
with a brief discussion of the future of oil. The book is of a 
convenient size, the style is simple and free from technical 
obscurities, and the treatment of the subject is adequate without 


undue expansion. 


Hebi ides. 
6d.). 


Mian and Animals in the Neu 3AKER, 


M.A., D.Phil. 


By JOHN R. 


(Routledge. 12s. 


In this volume Mr. Baker has embodied the results of two 
expeditions to the New Hebrides, one undertaken in 1922, and 
one in On both occasions the expenses of the expedition 
Sladen The 


islands proved a happy hunting ground for a zoologist, as is 


— 
1Q27. 


were met by grants from the Percy trustees. 
shown by the large number of new species, or species peculiar 
to the islands, which the author includes in an appendix. Apart, 
however, from their interest as a collecting ground, the islands 
provide a number of interesting problems relating to adapta- 
tion, distribution and genetics One of the most interesting 
to study was that of the 
both 
New 


Hebrides, where the pig constitutes the native form of wealth, 


Baker was able 
pigs, 


infrequent 


phenomena which Mr 


intersex pig. Such presenting the characters of 


sexes, are of occurrence in Britain. In the 


they are common in every village. They are highly valued by 
the natives, so that the author had some difficulty in obtaining 
specimens for study. Sociologically their importance is based 
on the fact that on the number of pigs a man can provide depends 
promotion from one to another of the four social grades. Careful 
attention was given to the very serious question of depopulation 
which the author attributes mainly to the disproportionate 
preponderance of females. 

The 


and not 


book is a serious contribution to scientific literature 


a mere collection of travel notes, but as it is written in 
this 


appreciation of an intensely interesting study of a little known 


lucid non-technical language, need deter no one from 


and comparatively unspoiled area. 


Translated from 
(Allen & 


The Land of the Sun-God. By HANNA RyDH 


the Swedish by ANNA _ BARWELL. Unwin. 


12s. 6d.). 


Whether it is because Egypt is so familiar or because its 


antiquities overshadow all other aspects, books descriptive 
Yet 
it is a subject which presents many attractive features, as 
‘“ The Land of the 


Sun-God "’ she has written of the things of both ancient and 


of the modern inhabitants and their life are all too rare. 


readers of Dr. Rydh’s book will find. In 
modern Egypt which have appealed most to her on her visits 
to the country, and in her estimation will appear most character- 
istic to those who follow in her footsteps. As an archaeologist 
she is able to deal competently with most recent discoveries, 
even if she does not go very deeply into any one subject. In 
so far as concerns Modern Egypt, she reveals the nature of the 
problem—in such a matter, for instance, as woman’s education 

in a way that brings it home to the reader more graphically 
than might have been possible in a more serious and detailed 


study. 
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MACPHERSON, M.A., Ph.D, 
Od.). 


HECTOR 
(Oxford University Press. 7s. 


Modern Cosmologies. By 
P.R.A.S. 


In this book, which consists of lectures delivered 


at the Royal Technical College, Glasgow, the author has traced 


eight 


the history of cosmological thought from the time of the Assyrian 
Empire, summarizing the observations made and the theories 
advanced by noted astronomers bearing on the problem of 
cosmology. Early readers of Discovery will remember that 
Dr. Macpherson contributed a series of monthly articles to 
these columns. 

The lecture on Herschel’s cosmology is particularly interesting. 
There Dr. Macpherson gives reasons for dissenting from Proctor’s 
opinion that Herschel abandoned the disc theory in the course 
of his observing career. Dr. Macpherson’s study of Herschel’s 
papers has convinced him that while the famous astronomer 
modified underlying it, he 
certainly did not abandon the conception of the universe as 
a thin flat disc, greatly extended in the plane of the Milky Way. 
‘ Proctor,’’ he 


considerably the assumptions 


writes, “laid great stress on a paper which 
Herschel published in 1811 as confirmatory of the contention 
that he had abandoned the disc theory, but he does not appear 
to have observed that Herschel nowhere avowed the renunciation 
of the theory, which he surely would have done had he actually 
abandoned it in its entirety.”’ 
Other deal 


nineteenth cosmology, 


heliocentric and 


during the 


chapters with geocentric, 


century progress made 


twentieth century, the local cluster, the status of the nebulae, 


the globular clusters and island universes. The book contains 


a number of interesting photographic reproductions. 


Guide to London Matriculation. Correspondence 


College, Temple Chambers.) 


(Clough’s 


An interesting prospectus has been received for review 


describing this method of preparing for the London Matricu- 


lation. There are increasing opportunities for teachers who 


are qualified university graduates, and the prospectus outlines 
Unlike 
method provides individual instruction, which 1s obtained by 
Bearing in mind 


such advantages. certain similar courses, Clough’s 
post and ts available at any time of the year. 
that the London examinations are conducted by written papers, 
facility in writing full answers to questions in a limited time 
can be best acquired by regular practice, such as is obtained 
during postal tuition. 
matriculation student who obtains a place in the first division, 


and another feature of its service is the loan of books required 


Clough’s College offers a prize to every 


by students. Quite apart from its description of a particular 
method, the prospectus is of much value as a concise guide to 


the london Matriculation procedure. 


lhe Romance of a Tudor House. 
(Routledge. 12s. 6d.). 


By COLONEL J.C. B. STRATHAM. 


This book describes the renovation of a Tudor house from 
the time that the author purchased the property until he had 
a complete dwelling and a well-planned, secluded garden. The 
discovery of seven almost undamaged Tudor fireplaces behind 
‘‘ prates’’ and of a litter-filled 
secret room amongst the many finds in the house, outbuildings, 
and courtyard, makes interesting reading both for the connoisseur 


the brickwork of later smaller 


and the amateur, combined as it is with an outline account 
of the life during the times when the features were added. 
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